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PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


Speaking of Stability 


his is one piece of a small roomful of 
high-class electronic hardware. 

The hardware represents man’s latest 
and most sophisticated effort to cram 
into 123 square feet of floor space the 
means of discovering in one day which 
of 15,000 small semiconductors will 
work in a given set of circumstances, 
and which ones won't. 
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This piece carries the semiconductor 
through the test gantlet. Around and 
around it goes, over six electrical-test 
hurdles, through an oven at a blistering 
200°C, and back again for another trip. 

Few materials have what it takes to 
survive this merry-go-round with virtu- 
ally no change in size, shape, strength, 
toughness, and insulation values. Here 
you see one that does—a Durez diallyl 
phthalate molding compound filled with 
glass roving 

This is just one of the family. As a 
class, Durez diallyl phthalate com- 
pounds offer unsurpassed freedom 
from cold flow and creep, high repro- 
ducible are resistance, a chilly indiffer- 
ence to moisture. 

You get more information on them 
by talking over the intended application 
with your molder. He can describe 
them far more glowingly than do our 
data sheets, which we'll gladly send you. 


Symbol 


When promoters of the American Na- 
tional Exhibition in Moscow displayed 
a cross-section of America in old Sokol- 
niki Park under flaring umbrellas of 
glass fiber and Hetron,® they built even 
better than they knew. 

For the tapering 16-foot columns 
arching into 15,000 square feet of fire- 
resistant roof, architect George Nelson 
used our Hetron polyester. One of the 


e Fire-safe umbrella root 


° Plastic for toughest electrical jobs 


e Where to get ideas 


reasons: Hetron does not support com- 
bustion; it requires no additives, as do 
other polyesters, to make it resist fire. 

Another reason: strength. Structural 
engineers learned that winds in Moscow 
sometimes reach 60 mph. So they tested 
five of the lily-like umbrellas at Mitchell 
Field, N. Y., by blasting them with 60- 


idea Starter 


rhat’s the virtue of our modest little bimonthly bulletin, 


Durez Plastics News. It starts ideas. 


It discusses products, from closures to computers, 


-_- = 
Fabricated by Lunn Laminates, Inc. 


plus-mph gusts from the twin propellers 
of an Air Force bomber. 

The payoff: a coup for the U. S. 
when a sudden Moscow storm caused 
aluminum arches to buckle badly in the 
sparsely attended Soviet exhibition next 
door. In the jam-packed U. S. show- 
case, Hetron stood fast. 
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from plastic portholes to potentiometers. It shows you 


how Durez plastics are used. 


Though its scope is the whole world of products and 
product design, you can read it through in 10 minutes. 
Thousands of people tell us it helps them keep up to date, 
in an age when keeping up to date can be a full-time job. 

We'd like to send Durez Plastics News to you. May we? 
If you'd like to receive it regularly, just check the coupon. 


here: 


For more information on Durez materials and services mentioned above, check 


Data file on Hetron, including list of fabricators 
Diallyl phthalate molding compounds (data sheets ) 
Durez Plastics News (bimonthly bulletin) 


Clip and mail to us with your name, title, company address. (When requesting 
samples, please use business letterhead.) 


DUREZ p.iastics Division 


1212 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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HOOKER CHEMICAL CORPORATION 
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COPOLYMERS 


Styrene Acrylonitrile ¢ 
Styrene-Methyl Methad¢rylate 








° «= 
r Catal ital a 7 wv ¢é 


NYLON Type 6... 6/6 


* General Purpose ? 
Higher Impact & & 
a > 
* Heat Stabilized & 


Ultra High Melt Viscosity 


—every delivery a special delivery 


Where your requirements for molding, blow molding or extrusion compounds are large 

consider the advantages of bulk handling facilities. Catalin’s fleet of covered hopper 
cars can help you effect important economies. Where bulk deliveries are not feasible and 
you order in terms of convenient bags, boxes or drums...Catalin speeds your require 
ments from strategically located shipping points with on-the-dot precision to meet your 


production schedules. Your orders never bog down in routine 


Because of Catalin’s comprehensive and unsurpassed range of formulations, you can 


satisty all your needs from this single source, greatly simplifying your purchasing procedure 


The diligent and speedy handling of orders is only part of the traditional Catalin 


service, which includes technical counsel on processing and production problems 


Inquiries invited 


CATALIN CORPORATION OF AMERICA 


One Park Avenue, New York 16, N. Y. 
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THE PLASTISCOPE 


Section 1 

Section 2 

Rexall reorganizes marketing, production pro- 
grams (p. 41); W. R. Grace expands (p. 41); My- 
lar’s price is reduced . . . and it is ready for an- 
other ride into space (p. 43); New developments 
in Vexar (p. 45); Oriented nylon sheet (p. 45); 
Polypropylene—more coming (p. 47). 


EDITORIAL 


All plastics shows are international .. 256 
International shows and exhibitions highlight the 
world-wide aspects of the plastics industry. But 
do processors and equipment makers get their 
money’s worth from these shows? They can if 
they follow these axioms for exhibitors! 


GENERAL 


You can do wonders with film 

Designers in a growing number of industries are 
beginning to find out that plastics films are not 
just packaging media but are in fact among the 
most versatile engineering materials available to- 
day. Here are the new design concepts that have 
been developed, the new applications, the price 
advantages, and the product improvements these 
films make possible. 


Shells and bullets of plastics— 
Here’s why 

Shotgun shells that perform better, training bul- 
lets that cost less, cartridges that bring safety to 
new sport—these are the primary reasons why 
new materials are invading the small arms am- 
munition market. New formulations and new 
processing techniques back this development 


Tomorrow is today for vinyls in 
construction—Part II 83 


The tremendous advances made by vinyl coat- 
ings, sheet, and film in the building construction 
field forecast a rapid growth of resin consumption 
by this market in the years ahead. Whether in 
combination with other materials or by them- 
selves, vinyls contribute weatherability, corrosion, 
resistance, beauty, long service, and economy 


Plastics in the product revolution: 
Christmas Decorations 


We have come a long way since the imported glass 
ornaments from Czechoslovakia that provided 
most of our Christmas decorations 20 years ago. 
Vinyls, polystyrene, and other materials produced 
in a variety of processing techniques have all 
but taken over this entire market. This month’s 
cover story brings us up-to-date in this field. 


Australian plastics awards 

Winning entries in the F. H. Edwards Plastics’ 
Industry Laurel Awards are proof that the down- 
under continent is way up in plastics accomplish- 
ments. Winners are illustrated and described. 


Full-cycle heating blows better 

acrylic domes 
A new method of free-blowing large domes from 
preheated methacrylate sheet insures the forma- 
tion of a true bubble shape in the finished dome 
and can also bring savings in labor cost. 


Penton creates two pumps in one 

A switch to chlorinated polyether, despite its pre- 
mium price, achieves economy by making water- 
treating pumps serviceable in corrosive acid sys- 
tems. And in rotameter plugs, Penton adds to 
service life. : 


Special reports 


Plastics, chemicals, and GATT 

Negotiations under the General Agreement on 
Tariffs and Trade (GATT) early next year will 
affect the entire plastics industry. Here is how. 


Report on macroPlastic 

New machines, materials, and applications shown 
at the recent International Exhibition in Holland 
are highlighted. 


New England S.P.1. Meetirg 
What the plastics industry must do to make the 
60’s really soaring. 


Tenth Meeting of 1.5.0. Committee 

on Plastics 
Accomplishments of Technical Committee 61 of 
the International Standardization Organization at 
its 1960 Prague Conference. 


Modern Plastics Executive and Editorial Offices: 575 Madison Avenue, New York 22, N.Y. Please mail all corre- 
spondence, change of address notices, subscription orders, etc., to above address. Quotations on bulk reprints of 
articles appearing in this issue are available on request. 


Phone: PLaza 9-2710 
TWX: NY 1- 


Cable Address: BRESKINPUB 


Printed in U.S.A. by Hildreth Press, Inc., Bristol, Conn. Member, Audit Bureau 
of Circulations. Member, Associated Business Publications. Modern Plastics is 
regularly indexed in the Applied Science & Technology Index and Industex 
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New developments 

Fabric decoration without printing (p. 158)... 
Styrene for check protector (p. 158) . . . Epoxy 
glass upgrades tube design (p. 158) . . . Indestruc- 
tible bucket (p. 162) . . . PE grommets (p. 162) 
... Plastic pipe for better smoking (p. 162)... 
Polyethylene golfing aid improves swing (p. 167) 
... Polystyrene clothing boxes (p. 167) .. . Poly- 
carbonate coil (p. 168). 


ENGINEERING 


Breakthrough in mold-making— 
Electro-erosion 

New high-precision electrical discharge machines 
cut mold cavities of high quality in hardened 
steel. Molds so produced can be of highly com- 
plex design and achieve a level of quality ex- 
tremely difficult to attain by conventional metal- 
cutting methods . . . And all this is accomplished 
at no increase in cost. By Frank Jaques and 
Joseph Schmidt 


Predicting mold flow 
by electronic computer 

It is shown that the -gross flow process which 
takes place when a molten polymer is forced into 
a cavity whose walls are held below the freezing 
point of the polymer may be predicted from the 
rheological and thermal properties of the polymer 
by simultaneously solving approximate forms of 
the energy equation and the equation of motion 
on a digital computer. By H. L. Toor, R. L. 
Ballman, and Leon Cooper 


S.P.E. Technical Conference 
Compilation of papers to be presented at 17th 
annual meeting. 


Reinforced Plastics Conference 
Program of 16th annual session. 


TECHNICAL 


Silane coupling agents in glass- 

reinforced plastics 
Studies reveal which of several silanes perform 
best in glass-reinforced laminates made with a 
polybutadiene-type resin, what cure temperatures 
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are best, and what glass drying temperatures im- 

prove laminate properties. By B. M. Vander- 

bilt and J. P. Simko Jr. 

Behavior of plastics and re-entry 
environments—Part 2 


What are the thermal parameters that describe 
how ablative materials absorb and dissipate heat? 
Guides to the selection of plastics for thermal 
protective systems of reinforced vehicles are es- 
tablished. By Donald L. Schmidt 


PARTMENTS 


New Machinery—Equipment 
What it can do, how much it costs 


World-Wide Plastics Digest 


Condensations of significant articles 
published in other magazines 


U. S. Plastics Patents 


Issues on new materials, processes 


Literature 


Brochures and books that can help you 


Manufacturers’ Data 
Check-off postcard brings booklets gratis 


Companies ... People 


Promotions, appointments, relocations 


Classified Advertisements 
Index to Advertisers 


Comins Vp 


January is our traditional annual review issue. 
This year’s materials review has been expanded 
to include reinforced plastics and some of the 
newer materials . . . Engineering Section will re- 
port on results of a survey examining trends in 
machinery buying . . . Technical Section will 
develop a definitive bibliography of plastics de- 
velopments in 1960 . . . In the works: Fluorescent 
pigments for plastics . .. What you can do with 
chlorinated polyethylene . . . Two-tone butyrate 
sheet for signs . . . Nylon for small machine 
housings . . . Latest in special effects. 
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FIVE NEW 


Cumberland 


Large Throat 


GRANULATING 
MACHINES 


PART OF THE COMPLETE LINE OF CUMBERLAND PELLETIZERS, 
BESIDE THE PRESS AND CENTRAL GRANULATING MACHINES, 
DICERS, CHOPPERS AND PRE-BREAKERS 


LARGE THROAT OPENINGS — 12” x 16” 
(Shown above). Also 7” x 10”, 8Y2” x 12”, 8Y2" x 16”, 12” x 20”. 
ee cee QUALITY CONSTRUCTED entirely of steel 
MACHINE weidments. Advanced design leaves all working parts readily 

ton fend ll Gated accessible for cleaning and adjustment of knives. 
provides better contro! of 


extruded strands of plastic NEW PERFORMANCE ~- brew knife design and 


materials. Cuts cubes or : . : : 
pellets i," to Vy". 14” and slow rotor rpm provide better granulation and quiet operation. 


24” openings. Clean cutting of the complete range of thermoplastic materials 


from softest polyethylene and vinyls to hard and tough nylon, 
STAIR STEP DICER Cycolac, and Kralastic. 


MINIMUM FLOCR AREA _— Desirably compact 


Produces perfect cubes or for central and beside the press applications. 


pellets Ky” to 1”. Two 
standard sizes accommodate 


oat alan t Write now for literature 


ribbons. 
DEPT. | - BOX 216, PROVIDENCE 1, RHODE ISLAND 

Direct va a yap — 

th t North America from sales offices in 
Cibbeste, erland penitent Ler Cleveland, Chicago and Los Angeles 
a lell*144-iitemetel ot th ant Te FOREIGN LICENSEE — BURTONWOOD ENGINEERING COMPANY, LTD. 

Burtonwood, Warrington, Lancashire, England 
Sole Manufacturers and Distributors outside North and South America 
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Another new 


B.EGoodrich Chemical «« materia: 


NOW 


make these and 
other products of 
newly available... 


Abson—a versatile acrylonitrile-butadiene- 
styrene material — becomes the newest 
addition to the growing line of quality 
plastic materials from BFG Chemical. 

Abson has superior flow characteristics 
for molding and extruding—gives high 
gloss, excellent surface finish, and fine 
detail to finished products. You can 
count on its uniform high quality. 

Production and application knowledge 
as well as samples are available. Write 
Dept. GJ-12, B.F.Goodrich Chemica} 
Company, 3135 Euclid Avenue, Cleve- 
land 15, Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


B.F. Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


B.EGoodrich GEON vinyls « HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 
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Remember! When you buy PLASTICS... 


CACO sits 
CONVENIENCE! 


] 7 plastic supply centers 
coast-to-coast 





Cadco's 17 warehouses coast-to-coast 


mean shadow-ciose convenience 





Convenience is time-saved. Time is 


money. Cadco convenience saves you money 





Cadco warehouses slash storage costs, obsoles- 
cence, waste, handling, cutting. 17 sources of 
supply with complete plastic stocks—clear and 
colored—extruded and corrugated sheet, rods, 
tubes, blocks. Eliminate delays due to shortages. 


Get finest quality Cadco manufactured Teflon 
and Nylon shapes. Also . . . Plexiglas—Fiberglas 
—Polyethylene—Cements—Styrene—Vinylite— 
Acetate—Mylar—Resins — Polystyrene—Butyrate 
— Delrin. Cadco quality guarantees best service 
and performance. Maintenance and operating 
costs are held down. 


Invest in Cadco convenience today. 


17 Warehouses—Around the Corner, Around the Country 
Write for new Cadco Nylon and Teflon Brochures—General Catalog and Prices 


WRITE NEAREST ADDRESS OR REQUEST NAME OF DISTRIBUTOR IN YOUR CITY 
Detroit 3, Michigan—15111 Second Ave. 

Chicago 6, Ilinois—727 W. Lake St. Dallas 7, Texas—2546 Irving Bivd. 
Cleveland 13, Ohio—3333 Detroit Ave. Fort Worth 1, Texas—1400 Henderson 
Cincinnati 10, Ohio—1200 Walnut St. Houston, Texas—6426 Long Drive 
Milwaukee 2, Wisconsin—517 N. Broadway St. South San Francisco 2, Calif. —313 Corey Way 
Los Angeles 57, Calif.—2305 W. Beverly Bivd. Indianapolis, ind.—2505 E. Washington St. 
St. Louis 3, Missouri—2111 Olive St. Akron 8, Ohio—206 E. Market St. 
Kansas City, Missouri—1517 Grand Ave. Mi polis 2, Mi ta—210 South 5th St. 
Grand Rapids, Michigon—3015 S. Division Oakland 6, Colif.—949 E. 11th St. 








“ CACICOS-LAsuese mastic ana 

Vv CHEMICAL COMPANY 
STiIcS 

Division of Dayco Pinas staat Dayton Rubber) yo 15111 Second Ave. — Detroit 3, Michigan 
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Products by A/S Rosti, Denmark 


es a tt in at 


Products by Hammarpiast AB., Sweden 


Products by Various Molders, Uruguay 


Fortiflex...the plastic that is 
revolutionizing molded products 


Fortiflex, a new type of polyethylene, differs greatly from pre- 
vious polyethylenes. This plastic is hard, rigid, unbreakable— 
and it can withstand boiling water. Fortiflex has a smooth, 
lustrous surface; it comes in rich colors and is so lightweight 
that it floats. Economical, too! 

No wonder Amcel Fortiflex is creating a revolution in house- 
wares, in toys, in parts for industry, in bottles and containers 
for packaging! Amcel representatives throughout the world 
will be glad to show you just how important this plastic can be 
in making better products and achieving economies in design 


and production. 


Ameel, Arnel, Type F, Type K and Fortifiex are trademarks. 


AMCEL CO., INC. AND PAN AMCEL CO., INC. 
180 Madison Avenue, New York 16, N.Y. + Affiliates of Celanese Corporation of America 


Plastics 
Cast Acetate Film 
and Sheet 


Extruded Acetate 
Film and Sheet 


Cellulose Acetate 
Molding Compounds 

Cellulose Propionate 
Molding Compounds 


Complete line of Polyethylene 
Molding Materials 


Polyester Resins 


WORLDWIDE 


Look to Amcel for: 


Chemicals 


Functional Fluids 
Acids 
Aidehydes 
lactones 

Polyols 

Vinyl Monomers 
Acrylates 
Alcohols 

Esters 

Glycols 

Ketones 
Plasticizers 
Polyviny! Acetate Emulsions 


SUPPLIER OF 


Fibers 


Acetate (filament, staple, spun) 


Arnel Triacetate 
(filament, staple, spun) 


Solution Dyed Acetate 
Type F Acetate Staple 
Acetate Carpet Fiber 
Type K Acetate Staple 
High Tenacity Rayon 
Rayon 


Cellulose Acetate 


PLASTICS 


AMCEL REPRESENTATIVES — PLASTICS 
Australia, Melbourne — Sydney — Brisbane. . James 
Hardie Trading Co. Pty. Ltd. 
Vereingte Chemische Fabriken 
Kreidi, Rutter & Co. 
> Concentra, S.P.R.L. 
A/S Industriprodukter 
Osakeyhtio Algol Aktiebolag 
, ‘ Basil N. Zoullas 
Handelinaatschappij Vos 
& Co. N.V. 


Austria, Vienna 


Beigium, Gand. . 
Denmark, Copenhagen 
Finland, Helsinki 
Greece, Athens. . 
Holland, The Hague 


Hong Kong 

India, Bombay 
israel, Tel-Aviv 
Italy, Milan rrr 
Japan, Tokyo........ 
Korea, Seoul....... 

New Zealand, Auckland 


L. Rondon & Co. (H.K.) Ltd. 
Industrial and Allied Chemicals 
Manfred Gottesmann 
Soc. Usvico 
Percy Breen 
Bando Trading Co., Ltd. 
... Hardie Trading Coy. 
(N.Z.) Ltd. 
: Christen Hoeg 
Pakistan, Karachi Syed A. & M. Wazir Ali 
Philippines, Manila Union Trade Distributor 
South Africa, Johannesburg — Capetown — Durban 
J. J. Allmann Sales Corporation 
Extractos Curtientes Y Productos 
Quimicos, S.A. 
Scandanavian Raw 
Materials A.B. 
Bally & Laorca Bern 
Taiwan, Taipei Dah Chung Trading Co. 
Turkey, Istanbul S. Modiano & Cie. 
West Germany, Hamburg. . Plastica Repenning K.G. 


PAN AMCEL REPRESENTATIVES— PLASTICS 


Argentina, Buenos Aires Importadora Técnic 
Industrial “ITI, S.R.L. 
“GUBAL” Limitada 
“Brasimet" Comercio e 
Industria, S.A. 
**Canadian Chemical 
Co., Ltd. 

Chile, Santiago. . . .Mauricio Hochschild y Cia. Ltda. 
Colombia, Bogota **Celanese Colombiana, S.A. 
Costa Rica, San José. . Servicios Téchnicos, S.A. 
Cuba, La Habana . Lainz y Compafiia 
Ecuador, Quito and Guayaquil Schiller y Cia. 
E! Salvador, San Salvador Charles F. Rich & Co. 
Guatemala, Ciudad de Guatemala Enrique Bauer A. 
Haiti, Port-au-Prince N. Acra & Fils 
México, México, D.F. **Celanese Mexicana, S.A. 
Nicaragua, Managua J. Alfonso Zifiiga P. 
Panama, Panama, P.R Pablo A. Paz 
Paraguay, Asuncion Narini & Horvath S.R.L. 
Peru, Lima George Checkley 
Republica Dominica Borras & Co., C. Por A. 
Uruguay, Montevideo Armando Bachmann Suc. 
Venezuela, Caracas Celanese Venezolana, S.A. 


Norway, Oslo 


Spain, Barcelona 
Sweden, Stockholm — Soina 


Switzerland, Bern 


Bolivia, La Paz 
Brazil, Sao Paulo 


Canada, Montreal, P.Q. 


**Companias afiliadas— Celanese Corporation of America 
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BETTER COATED 
ATERIALS 
BEGIN WITH 
DEPENDABLE 
BASE FABRICS 


FROM © 
WELLINGTON 
SEARS 





HERE’S 
HOW 
COATERS, ; DIFFUSION & EVAPORATION RATE 


(as grams /hour /unit film area @ 25°C.) 


FILM CASTERS, alt tenon 


Unplasticized 0.113 0.223 2.0 


ADH ESIVE odes 0.191 0.350 1.8 


Plasticized 


MANUFACTURERS “= “Saran” Film 0.053 0.208 3.9 


The two containers above were filled with equal volumes of THF (left) 

CAN and methyl ethyl ketone (right), Each was covered with a PVC film 
= 2 and allowed to stand for an equal period. Results show THF diffuses 

through and evaporates from PVC films about twice as fast as MEK. 


Save money, improve 
with Du Pont 


THF HAS HIGH SOLVENT POWER THF HAS FAST DIFFUSION & EVAPORATION RATES 
Even the highest molecular weight polyvinyl chloride res- Du Pont tetrahydrofuran diffuses and evaporates more 
ins dissolve readily at room temperature ion Ts Pont tetre- rapidly than a wide range of other commonly used resin 
hydrofuran—resins that are practically insoluble in other solvents... up to 2 times as fast as ketone solvents (see 
industrial solvents. High solids solutions at workable vis- above). Drying cycles are reduced, as are problems with 
cosities can be prepared, enabling users to take full ad- residual solvent in coatings and films. 


vantage of the superior properties offered by such resins P ; : 
; ae . RESULT: Coating and film casting machines can be run up 


RESULT: More durable vinyl coatings and films with im- to 2 times faster—you can produce the same work in half 
proved resistance to abrasion, soil and chemical attack. Bet- the time. Quality is improved, no tacky surfaces. Adhesives 
ter adhesive formulations to promote higher bond strengths. set much quicker. 


Du Pont tetrahydrofuran is available in 55-gallon drums, 
tank-wagon, and tank-car quantities. Orders may be placed with Du Pont’s 
nearest Electrochemica/s Department District Office. 





DISTRICT OFFICES 


Baltimore 2, Md 321 Falisway Cincinnati 2, Ohio 2412 Carew Tower Los Angeles, Calif. P.0. Box 70, Ei Monte, Calif. 


Boston, Mass 45 Fourth Ave., Waltham 54, Mass. Cleveland 20, Ohio 11900 Shaker Bivd. New York 1,N.Y.... .... 350 Fifth Avenue 
Charlotte 1, N.C 427 W. Fourth St. Dallas 21, Texas 8510 Ambassador Row Phila., Pa. 308 E. Lancaster Ave., Wynnewood, Pa. 
Chicago 46, ili 7250 N. Cicero Ave., Lincolnwood Detroit 35, Mich. 13000 W. Seven Mile Rd San Francisco 24, Calif 1485 Bayshore Bivd. 








MODERN PLASTICS 





VISCOSITY —CENTIPOISES at 26°C. 


i 
Pp 
oy 


VISCOSITY —CONCENTRATION 
RELATIONSHIPS FOR VARIOUS RESINS 
IN TETRAHYOROFURAN 


26 35 
RESIN CONCENTRATION, % 


THF dissolves more PVC resin at room temperature than other solvents: “Bakelite” —TM Union Carbide & Carbon Corp. 
The chart above shows th> high percentage of various PVC resins which Geon" —TM B. F. Goodrich Chem. Co. 
can be dissolved in tetrahydrofuran. 


vinyl product quality 
Tetrahydrofuran (THF) 


THF IS EASILY RECOVERED THF PROPERTIES 


Up to 95% of tetrahydrofuran throughput can be re- Pte + = SERVANT. ead 

covered from coating, printing and film casting operations. Molecular weight. .. 72.10 

Freezing point -108.52°C. 

Boiling range 658°-67°C. 

steel can be used to recover THF, whereas stainless steel net eg arene <a Aafia — 
: é ‘ Weight, Ib. /gal. (20°C.) — ere 7.4 

equipment is necessary for recovery of many other solvents. Flash point ; 6°F. 

(Tag closed cup) 
RESULT: You are assured of minimum solvent loss—low Vapor pressure, mm Hg. at: 
recovery cost. Most existing systems can be modified easily — a aBerees — 


, Peer 25°C 170 «}§-O8°@)..i;..... 550 
and economically to recover THF. 35°C 263 65°C ‘is 760 


Surface tension, dynes/cm. (25°C.) 26.4 
Solubility. .Miscibie with water, soluble in most organic soivents 


Standard carbon adsorption units constructed of ordinary 


Use THF to get greater savings and improved quality for all your vinyl products 
whether they be coatings, films or adhesives. We'll be glad to work with you in de- 
veloping your particular application for this remarkable solvent. For more informa- 
tion on THF, just drop a line to Du Pont at the address below: 





E. l. DU PONT DE NEMOURS & CO. (INC.) 
ELECTROCHEMICALS DEPARTMENT 
CHLORINE PRODUCTS DIVISION 
WILMINGTON 98, DELAWARE 


Better Things for Better Living 
... through Chemistry 


REG. U.S. PaT. OFF 
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e@ SPEEDS PRODUCTION 
e IMPROVES QUALITY 
e CUTS COSTS 


| 


¢ MAKES DIFFICULT 
MOLDS EASY 


The Second Stage Injector was designed to increase the effective 
operation of any Impco Injection Molding Machine now in service. It 
is also now available as standard equipment on new Impco machines. 
Its use gives you: 

e Raw material savings e Increased mold area 

@ Increased capacity e Simplified nylon molding 

e Reduced molding pressures e@ Fewer rejects 
Ask for Bulletin P-127 for more information. 


IMPROVED 


MACHINERY INC. 
NASHUA, NEW HAMPSHIRE 


MANUFACTURERS OF IMPCO PLASTIC MOLDING MACHINES 
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Artificial 
Root System with 


Plastic Sleeve 


ae 


Extends Life of 


Christmas Trees 


Butyrate Sleeve for Halvorson Trees, Inc. by Minnesota 
Plastics Makes Leakproof Joint to Christmas Tree Stand, Increases 
Effectiveness of Feeding, Delays Needle Drop, Prolongs Freshness. 


Halvorson Trees, Inc., Duluth, had 
a good idea—a man-made artificial 
root system for the Christmas trees 
it processes and sends all over the 
world. 


Now they were looking for a way to 
make this good idea better Their 
first stands were built with a metal 
sleeve. This type of sleeve required 
doweling all trees to fit a standard 
half inch opening. Unfortunately, 
doweling cut off the very bark area 
which transported the tree’s nour- 
ishment, a synthetic sap, stored in 
the base of the stand. Then Hal- 
vorson got in touch with Minnesota 
Plastics. The idea now was to make 


a strong, flexible sleeve with suffi- 
cient elasticity to accommodate trees 
of varying diameters. 


After experimenting with various 
materials and prototypes, Minnesota 
Plastics settled on the Butyrate 
sleeve you see above as the ideal 
solution. Reports Roy E. Halvorson, 
president of the Duluth firm: “Since 
adopting the new sleeve, we have 
virtually eliminated claims based on 
premature shedding of needles.” 


If you, too, are looking to plastics as 
a way to make your present product 
better or a new product best, then a 
good first step is a letter or telegram 
to Minnesota Plastics. 


PIONEER MANUFACTURER OF NEW PRODUCTS IN PLASTIC 





Minnesota Plastics Corp. 


45 East Maryland Ave. + St. Paul 17, Minn. * TWX: STP696 
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Molding 
New Ideas 
Into 
Plastic 


First step in assembly is 
insertion into metal stand. 
Sleeve makes liquid-proof 
bond against locking lip. 
Next, two nozzies auto- 
matically fill stand with 
water and specially de- 
veloped nutrients. 


On production line, upper 
%" of sieeve is heated and 
tree stem inserted. At same 
instant, stem and sieeve 
are sealed together by 
special machine. 








WHAT'S NEWS IN CHEMICALS 


NEW FROM ENJAY 


HEXYL 
ALCOHOL 


@ A raw material for the chemical industry 








SPECIFICATIONS FOR HEXYL ALCOHOL 





Color (Pt —Co) 


Distillation: °C. 
Initial 
Dry Point 
Appearance 





Water (Wt. Per Cent) 
Carbony! Number (Mg KOH/g) 


Purity, as Hexyl Alcohol (Wt. Per Cent) 
Specific Gravity (20/20° C.) 


Acidity as Acetic Acid (Wt. Per Cent) 


98.0 
0.819 
0.821 

001 


min. 

min. 

max. 
max. 
max. 
max. 
max. 


10 
0.10 
0.2 


min. 149 

max. 158 

Clear and free of 
suspended matter 








Hexy! Alcohol is another 
product resulting from the vast 
research and development program 
being conducted by Enjay to serve 
the chemical industry. Of special 
interest to vinyl plastic compound- 
ers are the phthalate esters of 
Hexy! Alcohol which exhibit high 
efficiency and good solvating prop- 
erties, making them ideal as calen- 


dering aids. Hexyl Alcohol has 
many other promising applications 
as a raw material for flotation 
agents, lubricant additives, de- 
greasing fluids, brake fluids and 
agricultural chemicals. Enjay also 
markets decyl, tridecy] and isoocty] 
alcohols as chemical raw materials. 
Whenever you specify Enjay, quick, 
dependable deliveries are provided 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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from conveniently located dis- 
tribution points. For more in- 
formation, write to 15 West 
51st Street, New York 19, N.Y. 


PETROCHEMICALS 
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Top molders depend on machine performance, not promises. 
Here are 4 exceptional molding results produced on the 175T-4/6 oz. 
REED-PRENTICE injection molding machine. This is the kind of 
greater moldability cost conscious molders expect and get from 
the 1/5T. There's a full line of REED injection molding machines 
designed to handle today’s needs, with the capacity to take tomor- 
row’s requirements. Call your REED Sales Engineer today for details. 








6-cavity box mold by North Star Industries, Minneapolis. Polystyrene 4-02. Polystyrene Ice Bucket Lid is molded by Air Light Products, 
shot weighs 6 92. over a projected area of 90 sq. in. Omaha, Nebraska. Projected area is 78% sq. in. 


6-0z. Polyethylene Lid also molded by North Star Industries. Pro- 6.35-0z shot of rigid polyethylene produced by Trimold, Inc., on a 
jected area of this 12" lid is 113 sq. in. 36-second cycle, molded for Fisher-Price Toys, Inc. 


REED-PRENTICE 


‘vision of Waa 5 


EAST LONGMEADOW, MASSACHUSETTS BALIERY COMTanY 


BRANCH OFFICES: BUFFALO + CHICAGO + CLEVELAND + DEARBORN « KANSAS CITY + LOS ANGELES + NEW YORK 
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Your Heating Cylinder “~ 
PROBLEMS — 
Are Our Business! 


No matter what your 
make of injection press! 


REED 10012 $1995 


Yes, it’s true! We don’t even have a product 
unless you have an injection molding problem! 
IMS Replacement Cylinders are quickly made to 
special order...often much faster than older 
model replacements can be obtained from the 
original pressmaker. 

LEWIS 607...$2495 Unless you replace with an IMS Long Life 
Heater, you may just be buying your old troubles 
all over again! When you specify an IMS Replace- 
ment Cylinder, you cut your heats...reduce your 
repair costs and often pick up enough extra 
cycle time to pay for the IMS Chamber in just a 
few months operation. 


What’s more, we find your cylinder troubles 
tend to come in rashes, so we often build extra 
cylinders for stock. Whenever you have a press 
down because of heating cylinder trouble, phone 
for the IMS Stock Heater List...your next heater 


may be in our shipping room right now! 
VAN DORN 2'02...$1155 


REPLACEMENT 
REED 10D8. $1495 : HEATING CYLINDERS 


When you have heater trouble, 


Ssiinders ike the cbvce ow hood MALULPLLLU UM a 


es 17601 SOUTH MILES ROAD © CLEVELAND 28, OHIO © LUdlow 1-3200 
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quality formulated to perform as required! 


Roaring down the Atlantic test range 
or blasting off from the living room 
floor, true missile performance de- 
pends on the accurate behavior of 
individual components. That’s where 
Gering’s expert ability to formulate 
superior thermoplastic Molding Com- 
pounds comes in. Whether the end use 


Cable Address: GERING - TWX Cranford, N.J. 137 - 
1115 Larchwood-Rd., Mansfield, Ohio 


Sales Offices: 5143 Diversey Ave 
« 103 Holden St., Holden, Mass 


is a vinyl jacketing compound that 
helps trigger a giant ICBM into space 
or an impact styrene toy replica, qual- 
ity Gering Molding Compounds perform 
to perfection. Extensive laboratory and 
production facilities enable Gering to 
produce to your most exacting speci- 
fications — including flame-retardant, 


Chicago 39 


non-toxic, semi-conductive and other 
special formulations. And with these 
complete facilities at your service, your 
most demanding custom compounding 
requirements can always be met. Tell 
us your specific needs. We'll be happy 
to submit a recommendation at no 
obligation. Write today for information. 


GERIN 


division of STUDEBAKER-PACKARD CORP 
Kenilworth, NJ 














You see your 
MPM Extruder 

in action... 
before you buy it 





MPM doesn’t sell merely extruders — it sells production. When 
you order an MPM extruder, you know exactly what caliber of 
performance you can expect, because you've seen it perform... 
had a chance to test every part before purchase. 

Moreover, many extruders today are “patch-quilt” affairs: one 
piece made by this company, a second part by that, a third by still 
another. Not with MPM. For MPM manufactures virtually all its 
own components: grinds its own screws, assembles its own con- 


trols . . . all precision-built to MPM standards in MPM’s modern, 
90,000 sq. ft. plant. 


Screw diameters available range from 1 to 12”, in vented or 
non-vented design, and in L/D ratios of 20:1, 24:1 or longer 
Either resistance-band heaters, cast-i eaters or 1 io 2at- 

aaah ie aaeatinne bscag ee Pie - os athe .! a ad ~ 2 INTERESTED IN BLOW MOLDING? Then 
ing can be specified. Extra heavy-duty thrust bearings, Aaloy-line you'll be interested in the new MPM “Diversa- 
barrels, and precision-ground screws are typical of rugged MPM matic.” Molds from polyethylene, polypropylene, 
components. In short, MPM extruders are tailored for your eee pnb my amet, ee. ae eee 
snecific _ . . " . a - in. als. Hanc es molds up to : ong, <1 wide, 25 
f ecific needs, then proved out to you before you buy. More = daylight. 14” stroke. Automatic built-in electric 
formation? Just write Modern Plastic Machinery Corporation, counters. All-pneumatic system. Works with any 
64 Lakeview Avenue, Clifton, N. J. extruder, either U.S. or foreign-built. 


Mi odern Plastic Machinery Corporation 


General offices and engineering laboratories: 64 Lakeview Avenue, Clifton, N. J. 
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26 FOREIGN COUNTRIES ARE 
SERVED BY MUEHLSTEIN AGENTS. 


} 
ry THROUGHOUT 
THE WORLD 


i 


rk ‘ j } 


MITTEE 


VE TIA 


BOVE FRANCAISE 


Pos 


FOR 


RUBBER 
2d PLASTIC 


Non RAW MATERIALS 
7 


Service 
Quality 
Integrity 


" MUEMLSTE/NM CO 521 FIFTH AVENUE 
f —me—° NEW YORK 17, NEW YORK 


REGIONAL OFFICES: Akron e Boston e Chicago eLos Angeles e Toronto e London 


PLANTS AND WAREHOUSES: Akron « Boston « Chicago « Detroit « Indianapolis 
Jersey City eLos Angeles e Louisville 


11 OTHER DISTRIBUTION CENTERS THROUGHOUT THE COUNTRY 
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BRIGHT 


for industrial finishes...plastics 


exceptionally heat stable —excellent per eedingly easy to disperse 


CADMIUM 
PIGMENTS 
Cadmium Lithopones 
Orange Red No. 7O 

Light Red No. 8O 

Medium Light Red No. 9O 
Medium Red No. 100 
Dark Red No. 110 
Maroon No. 120 


BLEED PROOF 


CADMIUM YELLOW 
PIGMENTS 
Cadmium Lithopones 


Primrose No. 2O 
Lemon No. 30 


Golden No. 40 
SAMPLES AND COLOR FOLDER showing full range of Yellows 


and Reds, CP and Lithopone, will be gladly furnished on request Orange No. 50 


BLEED PROOF 


THE HARSHAW CHEMICAL CO. AW 
CLEVELAND 6, OHIO HBSS 
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“We at American Insulator Corporation feel that the 
future of custom molding business depends on having 
the right machine for every job. This telephone base has 
exacting requirements and is molded of a critical ma- 
terial. Many of our other precision molded jobs must be 
produced on extremely fast cycles. We use H-P-Ms be- 
cause they are fast and have design features which help 
us produce very difficult moldings.” 


Re Dkttihe | B. Frank Hantz 


Vice President 
American Insulator Corp. 
New Freedom, Pennsylvania 


| 


* 


High Speed and Exacting Contro/ 
YOU GET BOTH WITH H-P-Ms 


Here again is the answer to “Why H-P-Ms?”. In its recent ex- 
pansion program, this progressive pioneer custom molder selected 
|e) me) H-P-M injection machines 100%. Both conventional and pre- 


Progress in 
Plastics by 


plasticizing machines were installed, equipping them for almost 


ON THE any molding job. 


MOVE If you’re on the move in the big market for new plastic 
; products, take a tip from American Insulator—for versatility and 
profitable molding, go H-P-M. Write today for Bulletin 6030-B. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 
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The 
y-WUbcelastolin a 
Market... 


Hit this New Sales Jackpot with 
VACUUM METALLIZING 


. Ot 
Metal rim effect created through metalliz- 
ing on instrument panel on Bonanza Air- 
plane by Beechcraft made by metallizing. 


Dramatic taillight lens of the Ford 
Thunderbird utilizes vacuum metallizing on 
inside surfaces, 


Help Detroit win the battle against costs and weight and you’ll 
bring home the sweetest slice of business you ever saw! And you can New light weight metallized plastic arm rest on 
do it with vacuum metallized plastics! cue etary opener + porter 

Take a peek at the Mercury or Thunderbird taillights, the new ———— 
arm rests for the Buick and Pontiac, or the smart backup plate on 
the Impala arm rest and see if these examples don’t stimulate your 


imagination. It may also be worth your while to look over the instru- ‘ 


ment panel or aircraft interiors and chalk up another market with 


boundless opportunities for sales. WN RC 


. Best of all, you don’t have to know anything about vacuum metal- co EQUIPMENT 
lizing to get started. Buy the equipment from us; we will install it, —»& CORPORATION 
train your operators, and help you set up a production operation. ; 


“ert. " 4] 
BSS 
2 € ars al 


a 
¥: 


Ee, ee a * 


- ~ - on ~ ome P . 2 _—— a — Ce at « A subsidiary of National Research Corporation 
Send us a sample part and we will finish it FREE. We will also Dept. MP-12, 160 Charlemont Street, 
estimate the cost per piece without obligation. Will you ship today? Newton 61, Mass. DEcatur 2-5800 


SALES OFFICES: Boston «+ Chicago « Cleveland « Detroit + Houston «+ LosAngeles »* New York « Pittsburgh. West Coast: Palo Alto, California, DAvenport 6-3455 


22 MODERN PLASTICS 





IF PHENOLICS CAN DO IT, PLENCO CAN PROVIDE IT—AND DOES—FOR SUNBEAM 


9 


ld ““CONTROL-CENTER” HANDLE 
KEEPS CALM, COOL, AND RESPECTED...THANKS TO 


PLEN CoO 


PHENOLIC MOLDING COMPOUNDS 


“IF you can’t stand the heat,” according to an old political axiom, “stay 
out of the kitchen.” 

Housewives all over the country know that Sunbeam Corporation, 
Chicago, IIl., builds modern cooking appliances with handles that not only 
can “‘stand the heat’’, but help make a woman’s daily tour of duty in the 
kitchen more pleasurable and productive. 

Among these appliances, the Sunbeam Automatic Electric Frypan has 
long led in a new concept of rangeless meal preparation. Outstanding 
Sunbeam Frypans feature controlled even heat determined by a dial housed 
in the handle itself. Phenolic-molded, the handle stays cool and attractive. 
To make sure it does, Sunbeam engineers use a Plenco molding compound 
(Plenco 423) that provides the ideal combination of required properties: 
heat resistance, electrical insulation, dimensional stability, moisture and 
acid resistance, plus production factors assuring ease and economy. 

Ready-made or specially made, there’s a wide range of Plenco molding 
compounds available. They’re use-proved in a number of additional applica- 
tions by Sunbeam and by Sunbeam’s Oster Division . . . as well as countless 
other successful applications in industries as varied as are the compounds 
themselves. Want to learn more about the advantages for you with phenolics 
by Plenco? We’re ready to show you. 
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for 
plastics 
machinery 
contact 


BATTENFELD 


we deliver 


the complete 
Thats 


of equipment for 


INJECTION 
MOLDING 


COMPRESSION 
MOLDING 


TRANSFER 
MOLDING 


BLOW MOLDING 
EXTRUSION 
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Blow Molding Machines Automatic Serial Presses Compression and Transfer Extruders and complete 
with piston and screw feed for screw caps etc. Molding Machines Automatic Plants 
up to 215 pts up to 300 tons capacity (with screw diameters 
1%” 134” 242” 342” and 6” approx) 


INJECTION 
MOLDING 
MACHINES 


from 1/10 0z. upwards 
with 

SCREW PLASTICIZING 
UNIT 

from 1— 350 OZS 


AL 


Main Office end Plent CORPORATION OF AMERICA 
BATTENFELD MASCHINENFABRIKEN GMBH 959 W. Grace Street 


Meinerzhagen/Westf., GERMANY oer ucteom 3, ttt. 


with Sales and Service-Organisations in 
ENGLAND: Battenfeld (England) Ltd., Great South West Road, Bedfont, Feltham, Middx. 


DECEMBER 1960 





How reinforced plastics molders and 


high pressure laminators save time, 


work, material, money with Phenopregs™ 


1. Phenopreg prepregs simplify 
molding operations. Only one 
material—containing both resin 
and reinforcement—is used. This 
eliminates the need for weighing, 
mixing and hand-applying the 
compounds. Also the need for 


resin-reinforcement ratio control. 


2. Phenopregs reduce hand la- 
bor. Elimination of hand disper- 
sion of resin is one means. Use of 
custom-slit, sheeted and die-cut 
And, 


where simple shapes are to be 


Phenopregs is another. 


molded, roll can fre- 


material 
quently be fed right into the dies, 


for still a third saving of labor. 


8. Phenopregs make mass pro- 
duction possible. By eliminating 
the lengthy process of hand im- 
pregnation, and, in the case of 
hand layups, by eliminating slow 
production cycles due to long pe- 
riods for curing, Phenopregs 
speed up output, improve de- 
livery schedules. 
4. Phenopregs cleaner 
molding operations. They elimi- 
nate the need for cleaning up after 
wet molding, saving time, labor. 


mean 


5. Phenopregs reduce waste. 
This is because there is no spill- 


age and no mold overflow. 


G. Phenopregs cut ,storage and 
handling costs. Because only one 
material has to be stored and 
handled, Phenopregs greatly re- 


duce costs for these items. 


7. Phenopregs produce better 
products. Phenopregs are super- 
ior because they enable the 
molder to (a) keep a uniform res- 
in-reinforcement ratio through- 
out his laminate; (b) exercise 


strict control over the resin con- 


tent; (c) control the cure because 
of the even dispersion of curing 
agents; (d) avoid defect-produc- 
ing trapped air pockets or tiny 
air bubbles; and (e) eliminate 
the harmful effects of moisture 

. since the Phenopregs come 
predried. 


&%. Phenopregs build business. 
Phenopregs open new marketing 
opportunities by creating im- 
proved products—products more 
desirable because their physical, 
chemical, mechanical and elec- 
trical properties are always con- 
sistent. 





Decorative Laminates Fabricon 
offers you the broadest line of clear 
and tinted overlay papers, con- 
temporary and classical patterns, 
wood grains, solid colors, core 
stock sheets and balancing papers 
ever manufactured by any single 
source. 


Impregnated Glass Cloth Applica- 
tions Fabricon offers you phenolic, 
epoxy, silicone and polyester im- 
preganted grades suitable not only 
for present applications, but for 
great new potential uses. 


Electrical and Mechanical Appli- 
cations. Fabricon offers you a full 


Fabricon—First in Plastic Impregnating Materials for... 


line of phenolic impregnated papers 
that meet or exceed NEMA and 
Military Specifications. 


High and Low Pressure Molding 
Fabricon offers you a broad choice 
of phenolic impregnated fabrics, 
from heavy canvas duck to fine, 
lightweight cotton sheeting. All 
materials meet or exceed NEMA 
and Military Specifications. 


New and Specialized Applications 
Fabricon offers you its combined 
experience, manpower and research 
facilities to help develop new ma- 


terials for your specialized require- 
ments. 











For specific details, write, outlining your application 


*Registered Fabricon prepreg trademark 


FABRICON ( 


FABRICON PRODUCTS 


A Division of the EAGLE PICHER Company 
1721 W. Pleasant Ave. « River Rouge 18, Mich. 
6430 E. Slauson Avenue, Los Angeles 22, California 
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This plastic is ideal for applications where 
changes in humidity can affect electrical values. 
DAPON can prevent costly ‘‘in service’’ failures in 
electrical and electronic components. 


A new molded plastic potentiometer produced by New 
England Instrument Company features exceptional re- 
sistance to humidity, high reliability and low noise. 
A raised conductive plastic ring is used in place of 
resistance wire in these miniature units. The new po- 
tentiometers are ideal for servo and instrumentation 
applications where long life and extreme accuracy are 
important factors. 

The solid resistance element, insulating base and sil- 
ver terminal leads are molded in one operation with 
DAPON (diallyl phthalate) Resin. Result: a single, almost 
indestructible precision unit. 

New England Instrument chose DAPON because of its 
superior electrical and physical properties, and its low 
moisture absorption. DAPON also molds easily around 
metal inserts without cracking, and withstands ex- 
tremes of temperature, vibration and shock. 

Specify DAPON (diallyl phthalate) Resin when you 
need: 

e Low dielectric loss 

High dielectric strength 

Superior dimensional stability 

Excellent are resistance 

High volume and surface resistance after high 

humidity-high temperature conditioning 

Write for FMC’s data sheet containing technical in- 
formation about DAPON, suggested uses for this resin, 
and the names of DAPON compounders. 
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FIRST DAY 


5,000,000 


SWHODIW NI 
JONVLSISSY NCILVINSNI 


AFTER 30 DAYS AT 100% RH AND 80° F. 
AND AFTER REMOVING MOISTURE FILM 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 
Dapon Department 
161 East 42nd Street, New York 17, New York 





in 
when 
each drop 


contro/s 


so much 3 


CUE UL A 


...Why take risks on uneven Catalyst activity? 


Today, the most uniform economical urethane foams 
are being made with a new catalyst produced by 
M&T, the pioneer in the development of “one-shot” 
catalysts. This is CATALYST T-9,* specially manu- 
factured to give a predictably high activity that is 
retained through normal storage and use. Because 
of its proved performance, M&T CATALYST T-9 
has replaced stannous octoate in most “one-shot” 
systems, establishing new standards for fast and 
dependable reaction catalysis and foam uniformity. 


Obtain more information about CATALYST T-9 
by writing or calling Metal & Thermit Corporation, 
the only company that produces a complete line of 


tin catalysts. 
*Pat. Applied For 








M&T “ONE-SHOT” CATALYSTS INCLUDE: 


M4&T CATALYST T-9 (stannous type) 

Stannous Octoate and Stabilized Stannous Octoate 
M&T CATALYST T-12 (organotin type) 

M&T CATALYST T-8 (dibutyitin di-2-ethyihexoate) 


OTHER M&T PRODUCTS FOR PLASTICS: 


THERMOLITE® Organotin Viny! Stabilizers 
THERMOLITE® Ba-Cd and Auxiliary Stabilizers 


THERMOGUARD* H.- High Tinctoria!l Strength 
Antimony Flame Retarder 


THERMOGUARD* L- Low Tinctorial Strength 
Antimony Flame Retarder 


@Trade Mark 





wy 
emicals |: =: |=: 
Si Ti Zr organometollics 


METAL & THERMIT Corporation, | Rahway, N. J. 


in Canada: M&T Products of Canada Ltd., Rexdale, Ontario 
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well make 
the press 


YOU NAME THE MATERIAL CHARACTERISTICS 


Just tell us the nature of the material—polyester, acrylic, fiber glass, rubber, or whatever—and give us 
your production specifications. We’ll build the right compression molding press to meet your needs. 


Erie Foundry regularly builds hydraulic molding presses in capacities of 25 to 4,000 tons. Our advanced 
design control systems will apply forces accurately and precisely, maintain platen temperatures within close 
tolerances, and perform molding cycles with split-second timing. Versa- 
tility is built in so that a wide range of molding jobs can be handled. 





Write now for your copies of our descriptive bulletins on Erie Foundry 
hydraulic presses for rubber and plastics, 


Hydraulic Press Division 


ERIE FOUNDRY co. ERIE 9, PA. THE GREATEST NAME IN 


FORGING SINCE 1695 
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8 REASONS WHY PLASTICS MEN NOW REGARD 


ALSTEELE PELLETIZERS 


AS THE NEW STANDARD OF THE INDUSTRY 


They handle all thermoplastic mate- 
rials, even elastomerics. 


They are highly compact, occupying 
a minimum of floor space. Power 
transmission is through a single belt. 


A variable speed drive, which is an 
integral part of every machine, pro- 
vides instantaneous synchronization 
with the extruder. 


A new cutting angle design on the ro- 
tational knives eliminates tails on 
elastomerics, also holds fines to a mini- 
mum on rigid materials. 


Feed roll advantages: They can be re- 
moved instantly in case of windup, 
or, for easy cleaning. They are as close 
as possible to the rotating knives to 
prevent strands from wandering. Both 
feed rolls are driven. Independent ad- 
justable pressure can be applied to 
each end of the upper feed roll. 


Flyback is held to a bare minimum 
because of the unique design of the 
cutting chamber. 


Provision is made for the discharge of 
longs, independent of perfect pellets. 


Provision is also made for an air- or 
water-cooling connection for the pel- 
lets. 


For further details and prices on the 
machine more and more plastics com- 
pounders and virgin material manu- 
facturers are ordering, write or call 
your nearest Alsteele representative 
today. 

for up to 2” Extruders 


48P-4 for up to 412” Extruders 


48P-8.. for up to 6” Extruders Write or call Alsteele for the name of 


” your nearest representative . . . and for 
14P... for up to 10” Extruders ‘ en, illustrated brochure containing full 
details. 


0 qa EEE 


84A Herbert St. Framingham, Mass. TRinity 5-5246, -5247 


* Available in mild or stainless steel 


MODELS* 








Manufacturers of the Largest and Most Complete Line of Granulators and Pelletizers. 
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MARLEX"... for quality packaging 
with greater sales appeal! 


Which of these modern packages is right for your 
product? Whether it’s a blow molded bottle, extruded 
tube, film overwrap, a thermoformed or injection 
molded container; the result will be increased sales 
appeal with a package made of MARLEX plastics. 
Attractive appearance . . . excellent feel are two rea- 
sons. Wide temperature range is another. MARLEX 
high density polyethylenes and ethylene copolymers 
withstand temperatures from 250° to -180°F. Alka- 


lies, acids, chemicals, oils and greases are no problem. 
And MARLEX is odorless, tasteless, non-irritating, 
and biologically inert. 

To packagers, the high quality of MARLEX resins 
means truly efficient package production . . . easier 
printing, wrapping, filling, sealing. Moreover, the 
skills of Phillips seasoned research personnel working 
with extensive sales laboratory facilities are available 
to MARLEX users. Phone or write for full details. 


*MARLEX is a trademark for Phillips family of olefin polymers. 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Okiahoma, « subsidiary of Phillips Petroleum Company 
PLASTICS DIVISION OFFICES 


NEW ENGLAND 

322 Waterman Avenue 
East Providence 14, R. |. 
GEneva 4-7600 


NEW YORK 

80 Broadway, Suite 4300 
New York 5, 4. Y. 

Digby 4-3484 


AKRON 

318 Water Street 
Akron 8, Ohio 
FRanklin 6-4126 


CHICAGO 

1H S. York Street 
Elmhurst, til. 
TErrace 4-6600 


WESTERN 

317 WN. Lake Ave. 
Pasadena, Colif. 
MUrray 1-6997 


SOUTHERN 
6010 Sherry Lane 
Dallas 25, Texas 
EMerson 8-1358 


EXPORT: PHILLIPS PETROLEUM INTERNATIONAL CORPORATION © P. 0. Box 7239, Panama City, Panama © Sumatrastrasse 27, Zurich 6, Switzerland 
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R/M molded rods and tubes for missile research 


Take advantage of famous R/M 
Style 150RPD molding com- 
pound in tubes and rods already 
molded for your developmental 
work. 

You save the cost of dies and 
molding by machining prototype 
parts from rods and tubes sup- 
plied by R/M in sizes from 1'% 


to 15 in. OD by 15 in. long; or 
21 in. OD by 4 in. long. 
High-temperature parts made 
from this molding compound ex- 
hibit controlled ablation, good 
structural strength, excellent 
thermal-insulating properties, 
and low thermal diffusivity. Ex- 
tra-long spinning-grade asbestos 


fiber provides unusual physical 
stamina and contributes to high 
strength-to-weight ratio. 

When you have developed and 
tested your prototype parts, you 
or your fabricator can then get the 
desired R/M molding compound 
in production quantities. Write 
or call for further information. 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa. 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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There’s a 


MINI-JECTOR 


Reg. U.S. Pat. Off. 


PLASTIC INJECTION MOLDING MACHINE 
to fit your needs! 


Among the 3 basic models and 10 different MINI-JECTOR 
machines, there’s one to meet your precise plastic injection 
requirements, from sub-miniature to 1% oz. 

Choose hydraulic or air power—vertical or horizontal clamp- 
ing—molds bolted to platens or self-locking “V” molds—ma- 
chines designed especially for precision molding of parts in- 
volving inserts or loose cores—for economical high-speed 


production or short or moderate runs. 


MINI-JECTORS mold all thermoplastics—and do it quicker, 


better and for less! 


Models start under $1,000 complete. 


NEW... 
MINI-JECTOR Heating Cylinder 


From 50% to 100% greater beating capacity than Super ELDORADO MINI-JECTOR 


previously available is now possible with the new 

MINI-JECTOR heating cylinder. This permits Model 70VC105 

increased production and faster cycling time. The 

improved cylinder will be standard equipment on (Semi-automatic) 

both Eldorado models, the new Mini-Matic and —— ‘ally £ di ‘ . 
the Super Hornet MINI-JECTOR models. Avail- eugnee especialy Ser mening Nemes m- 
able on other models at additional cost. It must volving inserts or loose cores. No front tie 
be used with a pyrometer type heat control. The rods to hinder free access to mold when it 
new cylinder features a non-drool nozzle and in- 

terchangeable plunger sleeves with bore sizes of 

140", &”, %” or %”. 


NEWBURY INDUSTRIES, INC. 
Send for New, FREE Catalog Box 121, Newbury, Ohio 


Please send me your FREE Catalog. [] 
New, useful, illustrated. Shows fast, low-cost way Send information on new Heating Cylinder. 
to develop and produce precision molded items 
in all thermoplastics. Detailed engineering data, aw 
specifications, applications on all MINI-JECTOR ABORESS 
models. Complete price list. Shows how to cut . 
your injection molding costs. Mail coupon today! Pe EE Soe © eee Re 
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CHROMALOX 


ELECTRIC STRIP HEATERS 


QUICK, LOW-COST SOLUTION TC 
PRODUCTION HEATING PROBLEMS 


For heating tanks, kettles, pipes, 
platens, dies, ovens . . . just about 
anything. Chromalox Electric Strip 
Heaters provide uniform heat to 
exact temperatures. 

Heaters available in shapes, sizes 
and wattages to fit hundreds of in- 
dustrial heating needs. . . including 
yours. Installation is quick and easy 
. . . using standard bolts or clamps. 
Heaters give long service with little 
or no maintenance. Temperatures 
are maintained by either manual or 
automatic controls. 

Write for Bulletin PA100. Or, for 
fast action and on-the-job assistance 
with your heating problems, call your 
Chromalox Sales Engineering Rep- 
resentative listed below. 32810 


Call Your Chromalox Man for Heating Answers 


ALBANY, N.Y. 
Hobart 3-0626 
ATLANTA, GA. 
Trinity 5-7244 
BALA-CYNWYD, PA. 
Mohawk 4-6113 
BALTIMORE, MD. 
Hopkins 7-3280 
BLOOMFIELD, NJ. 
Edison 8-6900 
BOSTON, MASS. 
Cedar 5-8040 
BUFFALO, N.Y. 


CHARLOTTE, N.C. 
Edison 4-4244 
Franklin 5-1044 

CHATTANOOGA, TENN. 
Amherst 5-3862 

CHICAGO, ILL. 
Harrison 7-5464 


CINCINNATI, OHIO 
Trinity 1-0605 
CLEARWATER, FLA. 

Phone 3-7706 
CLEVELAND, OHIO 
Prospect 1-7112 
COLUMBUS, OHIO 
Amherst 7-8260 

DALLAS, TEX. 
Riverside 8-9004 

DAVENPORT, IOWA 
Phone: 6-5233 

DENVER, COLO. 


Glendale 5-3651 
Genesee 3-0821 


DES MOINES, 1IOWA 
Cherry 3-1203 
DETROIT, MICH. 
(See Southfield, Mich.) 


HOUSTON, TEX. 
Capitol 5-0356 


INDIANAPOLIS, IND. 
Melrose 5-5313 
KANSAS CITY, MO. 
Victor 2-3306 
LOS ANGELES, CALIF. 
Ludiow 9-6321 
MIDDLETOWN, CONN. 
Diamond 6-9606 
MILWAUKEE, WIS. 
Broadway 1-3021 
MINNEAPOLIS, MINN. 
Federal 6-6631 
NASHVILLE, TENN. 
Cypress 2-7016 
NEW YORK CITY, N.Y. 
Worth 4-2990 
OMAHA, NEB. 
341-7600 
PHILADELPHIA, PA. 
Greenwood 3-4477 
PITTSBURGH, PA. 
Emerson 1-2900 
PORTLAND, ORE. 
Capitol 3-4197 
RICHMOND, VA. 
Atlantic 8-8758 
ROCHESTER, N.Y. 
Hamilton 6-2070 
ST. LOUIS, MO. 
Chestnut 1-2433 


SAN FRANCISCO, CALIF. 


Underhi!! 1-3000 
SEATTLE, WASH. 
Main 4-7297 
SOUTHFIELD, MICH. 
Kenwood 8-2100 
Elgin 7-0677 
SYRACUSE, N.Y. 
Granite 4-3933 
WICHITA, KAN. 
Amherst 2-5647 
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SILICONE NEWS from Dow Corning 


Keep Production 





Silicone Mold Lubricants Give Fast, 
Clean Release with Minimum Build-up 


Rubber and plastic products break away FAST and CLEAN from molds 
made “stick-free” with Dow Corning Silicones. These job-proved parting 
agents prevent sticking; assure good reproduction of fine surface detail; 
prevent tearing; keep rejects to a minimum. 


Another money-saving feature: Heat resistant Dow Corning silicone 
release agents won’t carbonize! Build-up on molds is negligible—meaning 
your mold cleaning costs go down, mold service life goes up. 


In short, Dow Corning silicone mold lubricants help you mold superior 
products—help you maintain economical high speed production. 


Your best source of technical assistance 
in adapting silicones to your products 
or operation is the Dow Corning office 
nearest you. 


ATLANTA BOSTON CHICAGO CLEVELAND 
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Serviceability Unlimited! Water 
dilutable emulsions, solvent soluble fluids, 
greaselike compounds, or spray formula- 
tions — there’s a Dow Corning release 
agent to solve release problems with any 
type of rubber or plastic. 


Let Dow Corning field engineers help you 
select the silicone mold lubricant best for 
each application in your plant. 


Other Cost-Cutting Silicones that 
can save you time are silicone electrical 
insulation for mill and mixer motors; 
silicone paints that withstand heat, oxida- 
tion, and weathering; Silastic® gums and 
bases for compounding silicone rubbers 
for unusual service; and Syl-off® coated 
paper as interleaving sheets in slab mold- 
ing polyurethane and as a “no-stick” 
packaging material for sticky products. 
Write for full information today. Address 
Dept. 5612. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, BD. Cc. 





FIBRE 
OF THE 


FUTURE 


GLASS YARNS & DEESIDE FABRICS LTD 


9 Kingsway, London, W.C.2 


Telephone: Covent Garden 3351 


YOU AND YOUR 


36 


There are some powerful reasons why more and more 
manufacturers are making their products from Deeglas 
reinforced plastics. Few other materials offer so many 
advantages to the manufacturer and his customers — its 
strength, its lightness, its toughness, and 
all-the-way-through beauty. Deeglas reinforced plastics 
won't corrode, won't catch fire easily, won't damage easily; 
resist most chemicals, acids, sea water, marine growths 
and fungi; they mould cleanly to new shapes — 

create exciting design possibilities, take colour all the 
way through, and shrug off knocks and bangs that would 
damage other materials. 


If you've an eye to the future —talk to us about 


Deeglas now. Write or ‘phone the address left, for free, 
confidential technical advice. 


CUSTOMER=SERVED BETTER BY DEEGLAS 
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Aladdin Molds Picnic Snack Box and Cover on the Natco 300 


"We Like the Versatility of Natco’s 
Hydraulic Mold Clamp” 


“As manufacturers of vacuum bottle and snack box ac- 
cessories, our molds require unusual clamping cycles. We 
find that Natco’s straight hydraulic clamp gives us precise 
control of mold position and mold opening and closing 
speeds. Interrupted or delayed action of the clamp presents 
no problem with our Natcos.” 

Mr. Allen, Foreman at Aladdin Industries, Inc., Nash- 
ville, Tennessee, says, “Having the controls for hydraulic, 
temperature and time within easy reach of the operator is 
a real convenience. Our operators like to run the Natcos 
because of these features.” 

For complete information on Natco 12 to 140 oz. Injection 
Molding Machines write for Catalog 2001. 
































LOW-ORIENTED STYRENE MAKES THIN-WALLED 





CONTAINERS UP TO 4 TIMES TOUGHER! 


Even at -20°F. this Baxeure Brand medium impact styrene 
can give almost four times the impact strength of conven- 
tional medium impact styrenes. The secret —low-orientation. 


ie standard laboratory specimens all good medium 
impact styrenes check out about the same. That's 
how they got their name. But in an injection molded 
thin-walled piece? A different story. Serious loss of im- 
pact strength has been found across the. “lines of flow” 
set up in any injection process. Remember, the piece 
is exactly as strong as its weakest section. 

Until recently this strength loss was a fact of life we 
just accepted. But now, using BaxeLire Brand TMD- 
9020, a low oriented medium impact styrene, you can 
take advantage of all the strength originally built into 


Containers and snap-on lids made of low-oriented TMD- 
9020 by Parker-Kalon. Division of G. A. T. X. 


In standard laboratory “ball drop” test, regular medium- 
impact styrene (left) breaks a A 4-in. drop, while new 
low-oriented styrene (right) takes ball dropped four times 
higher. Both samples were pre-chilled to 20° below zero F. 


the material. You get the translucency, the economy of 
a medium impact styrene. And you can get almost four 
times the molded strength of conventional materials of 
this type, even at temperatures as low as twenty below 
zero! 

Think what this means to the package designer and 
consumer. Products can often be identified without 
opening the package. And these packages take to the 
kind of rough treatment the more fragile see-through 
packages could never begin to withstand. Shoppers can 
handle them without special care, dump them in a shop- 
ping cart, use them again at home as often as they wish. 

Packaging suppliers who keep ahead will soon be 
offering molded plastic boxes and other containers 
made from this new Bake.ite Brand medium-impact 
styrene. Be sure youre at the head of the line. Get an 
idea of how low-oriented styrene will perform in your 
packaging. Remember it—Bake.ite Brand medium- 
impact styrene TM D-9020. It’s the forerunner of other 
low-oriented Bake ite Brand styrenes soon to come in 
other impact-resistant grades. Write today to Dept. 
GP-87, Union Carbide Plastics Company, Division 
of Union Carbide Corpo- 
ration, 270 Park Avenue, 
New York 17, New York. 
In Canada: Union 
Carbide Canada Limited, 
Toronto 12. 


UNION 
CARBIDE 


BAKELITE and Unton Carsipe are registered 
trade-marks of Union Carbide Corporation, 





for dependable, economical control, 
specify versatile... 


SPEED KING 


SOLENOID PILOTS 
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SPEED KING P SERIES PILOT 
2 & 3-way NO & NC, 4-way; 
foot, sub-base or manifold 
mounting; 1/8 or 3/16 in. 
orifices. Foot mounting shown. 


SPEED KING L SERIES PILOT MANIFOLD 
for 2 & 3-way NO or NC pilots; 2, 3, 4 or 
5-station; 1/4 in. NPT cylinder ports. 
5-station shown. 


Compact Valvair® SPEED KING pilots are ideal for 
control of small air or vacuum-operated devices 
including cylinders up to 3 in. bore, as well as 
for piloting larger valves. Featuring Valvair’s flow-thru 
cooling design, they offer multi-million cycle 
dependability, with solenoid coils guaranteed against 
burn-out for the life of the valve. Choose from a full 
range of types, mounting styles and sizes; integral 
junction boxes (L Series only) and manual over-ride 
optional; coils for ac or dc, any voltage. SPEED KING L SERIES 
PILOT 2 & 3-way NO & 
Solve your small unit control problems with NC; foot, sub-base on 
SPEED KING solenoid pilots. Your Valvair or Bellows an te aa 
Field Engineer can recommend a size and type base mounting shown, 


exactly suited to your requirements. 


4 
“Step oo 
Saree . gerren P* 


| r | 
B ell Ows a a Vv a I r Write for free Bulletin PIL. Ad- 
dress: Bellows-Valvair, Akron 
AKRON 9, OHIO 9, Ohio. Dept. MP-1260 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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News and interpretations of the news By R. L. Van Boskirk 


Section 1 December 1960 


Rexall announces marketing and production program. Expansion of Rexall 
Chemical’s East Coast Seamco and West Coast Granada polystyrene facilities 
and addition of impact styrenes to its lines in January have been announced 
by Ralph Knight, president of the company. The Seamco and Granada brand 
names will be dropped and the designation “Elrex” will henceforth be used 
as a tradename for Rexall plastics. The company is also planning a new manu- 
facturing unit, with an initial capacity of 25 million lb., where styrene poly- 
mers and copolymers will be produced. This facility is expected to come on 
stream sometime in mid-1961. This unit will serve the Midwest, where 46% 
of the total polystyrene volume was sold in 1959. A. Schulman Inc., with six 
district offices, was named as national sales agent for the polystyrene line. 

Resale of all varieties of conventional and linear polyethylene by 
Rexali as of this date has also been announced by Carl Setterstrom, vice- 
president of marketing. The resale set-up will be supported by Rexall’s own 
technical service which is headed by Ken Kaufmann, formerly of Amoco and 
Spencer, and Charles Kucher, formerly of Spencer. The El Paso Rexall poly- 
olefin plant, with a previously announced capacity of from 150- to 200,000 
lb., is scheduled to go on stream in the first quarter of 1962. 

Regional sales set-up. Rexall has established three regional sales 
offices to market polystyrene and polyethylene. Eastern regional sales man- 
ager is William J. Monahan, headquartered in Holyoke, Mass. He had been 
sales manager for Seamco Chemical. Midwest regional sales manager is E. D. 
Boldt, with headquarters in Chicago. He was previously Midwest district man- 
ager for the plastics division of Spencer Chemical. The Western regional sales 
manager—in the area west of the Rockies, plus Texas—is F. W. Troester, 
with headquarters in Beverly Hills, Calif. Mr. Troester had been Western dis- 
trict sales manager for Minnesota Mining & Mfg. Co. 


W. R. Grace expands in three areas. Evidence that W. R. Grace & Co. soon ex- 
pects to become a major factor in plastics production is indicated by the re- 
cent announcement of vice-president E. E. Winne that the company 1) will add 
high-pressure processed polyethylene to its line of low-pressure material, 2) 
increase its capacity to produce the latter, and 3) plans to handle the poly- 
styrene produced by its Texas subsidiary, Cosden Petroleum Corp. 

Cosden will increase its production capacity, which will include 
medium- and high-impact as well as general-purpose formulations. The last 
listing of Cosden’s capacity for polystyrene was 20 million pounds. 

The high-pressure low- and medium-density polyethylenes to be 
sold by Grace will be polymerized by U. S. I. at its Pasadena, Texas plant to 
Grace specifications from ethylene supplied by Grace. The high-pressure-pro- 
duced resins will range in density from 0.912 to 0.937 with melt indices from 
0.3 to 70.0. The company’s capacity for producing low-pressure (linear) resin 
*Reg. U.S. Pat. Cff. 
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This molded plastic light diffuser ts 


non-combustible...meets new fire codes 


The Guth Gratelite Louver Diffuser, molded in 2’ x 2’ modular units, provides a 
ceiling of glareless, shadowless light. But it is necessary that it be non-combustible 
in order to meet certain fire code ordinances. 

This intricate molding problem was solved by the development of a special 
thermosetting urea plastic which would flow easily for the compression molding of 
the 34" cubical openings and still retain the required light diffusion qualities. 

Approved by Underwriters Laboratories, accepted and recommended by archi- 
tects and lighting engineers, the Guth Gratelite Louver Diffuser is meeting with 
tremendous success. 





This is another CMPC “White Gloves” molding. For maximum protection 
against material contamination, this product was molded under highly con- 
trolled production conditions involving special dust control measures and a 
protective materials handling system. This is another example of CMPC’s 
specialized techniques and facilities for producing the best in molded plastics. 


CMPC 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 A North Kolmar Avenue 
Chicago 51, Illinois 
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was increased by 50%, which should give it an estimated capacity of over 70 
million lb. Obviously, Grace expects demand for linear polyethylene to in- 
crease enough to overtake today’s estimated capacity of around 300 million 
lb.; consumption in 1960 is estimated at around 180 million pounds. Grace 
expects its new resins to find ever growing markets, particularly in blow mold- 
ing and vacuum forming. The addition of conventional polyethylene to its line 
is a policy that seems to have become necessary to almost every polyethylene 
producer in order to serve his customers satisfactorily. Adding polystyrene to 
the company line improves its position with processors, particularly molders, 
who are generally in the niarket for various thermoplastic formulations. 


Mylar price reduction. The sixth consecutive price reduction for Mylar polyester 
film has been announced by Du Pont. Type C in 0.0025 (%-mil) to 0.0035 gages 
is reduced by 25¢ lb., or from $3.90 to $3.65/Ib. for %-mil and from $3.40 to 
$3.15 for 0.0035. It is used primarily for dielectrics in capacitors. The 0.0075, 
a release sheet, is reduced from $2.50 to $2.35. 

Type A, or 4%-mil, is reduced from $2.50 to $2.30. This film is used 
for typewriter ribbons, surfacing for acoustical tile, and other laminates and 
stationery supplies. The 3-mil to 10-mil sheet is reduced from $1.80 to $1.55. 
This is used primarily for wire and cable insulation and drafting film, with the 
heavier gages for motor insulation and spring roll shelving. The new plant in 
Florence, S. C., will start production this spring and its capacity will be double 
that of the Circleville, Ohio facility. 


Mylar to take another space ride. An attempt to orbit another 140-ft.-diameter 
inflatable satellite will be made early in 1961. The technique will be similar 
to that used for Echo I, i.e., the folded satellite will be launched to somewhat 
under a thousand miles and then inflated in space. 

The new experiment is the first attempt at a rigidized sphere to 
overcome the effect of solar energy which tends to collapse the balloon and 
wrinkle the surface. In order to achieve a tensile modulus about 10 times that 
of the Echo I skin—which was %2-mil Mylar polyester with a micro-thin layer 
of aluminum deposited on it—the new skin will be %-mil Mylar to which is 
laminated %4-mil layer of aluminum foil. This thicker lamination will be much 
stiffer and more resistant to solar energy, according to the producer, 


Schjeldahl Corp. 


Profitiess price peregrinations. The price of general-purpose vinyl! chloride resin 
is now listed at 18424, down from 20% cents. The polymer price has slipped 
from 234¢ in early 1959, first to 20% and now down to 18%. In 1957 it was 
30 cents. Suppliers assert that: there is now no margin of profit left for devel- 
opment and research to probe for new and expanded markets; there will be 
no money to prevent obsolescence; present resins will become obsolete with 
no money to develop a replacement; and markets may be lost to competitive 
materials. There is no indication that the wrecked price structure for vinyl 
chloride resin in 1960 was due to a desire to broaden the market by finding 
new outlets. If so it hasn’t worked as yet. Total resin sales will be slightly less 
than in 1959, when volume reached 874 million lb. At one time, during 1959, 
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The resin for pressing problems, impressing customers 


Resin-rich areas are controlled; excellent “hot strength” prevents fracturing of products 
during demolding; and surface gloss is good. 

A fast-curing GLIDPOL® isophathalic-based polyester resin system specifically formu- 
lated for matched die molding provides these advantages for the high rate production of all 
types of containers, hoppers, tote boxes, trays and many other products. 

Write for details on how this semirigid GLIDPOL polyester resin system can help you 
mold better reinforced plastic products . . . mold them faster and more economically. 


RESINS FOR EVERY APPLICATION There's a GLDPOL polyester resin 

The Glidden Company system, plus Glidden Technical Service, 

INDUSTRIAL PAINT DIVISION to help you do it better, more 

900 Union Commerce Building + Cleveland 14, Ohio economically, whatever your product, 
in Canada: The Glidden Company, Ltd., Toronto, Ontario process or problem. 
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resin was actually scarce. That year’s volume was a 230-million-lb. increase 
over 1958, an almost unbelievable achievement. But it boomeranged. Moti- 
vated by a false belief that the industry could continue to increase by such 
astronomical sales, many of the producers in the 10- to 50- or 60-million-lb. 
volume class hastened to expand—now they want to be 50- to 100-million-lb. 
producers at least. As a result, capacity has been rapidly increased during 
1959 and may reach 1.4 billion lb. in 1961. Some of the excess production in 
1960 has been sold by the age-old custom of offering goods at less than stand- 
ard price. The 1814¢ price was probably aimed at the so-called price cutters. 
Maybe this low, almost profitless price will jar the industry to its senses and 
result in price stabilization—no one, including the customer, profits from a 
price war among the companies who fill the pipe line. 


Oriented nylon sheet increases belt life. Industrial conveyor belting, with a core 
of extruded and oriented nylon sheet, is being placed on the market by 
Goodall Rubber Co., Trenton, N. J. The core ts produced by Moldings & Ex- 
trusions Inc., Wauregan, Conn., who pioneered and developed the exclusive 
process whereby nylon-6 can be oriented in wide sheets of varying gages. The 
Moldex sheet, produced in widths up to 16 in. and in length to meet market 
requirements, has a tensile strength up to 40,000 p.s.i. The 20- to 60-mil-thick 
nylon core replaces fabric with 3 plies or more. At present, it sells at a pre- 
mium price for special jobs but will come down when volume increases. 

The finished conveyor belting has been extensively tested in rough 
jobs such as moving rocks, coal, etc., where it has outworn previously accepted 
belts by from 50 to more than 100 percent. Moldex belting, made from oriented 


polypropylene, whose lower cost is an advantage, is also being tried for food 
conveyors. 


New developments in Vexar. Polyolefin netting produced by Du Pont is now being 
studied as a possible replacement for steel mesh used in chicken coops... a 
high-density PE hat form for millinery is another offering that could also be 
used for industrial packaging . . . garment stiffeners for form-fitting or founda- 
tion garments are another possibility . .. and an example of its use in Christ- 
mas decorations is illustrated on page 88 of this issue. 

What may be a large-volume application is Vexar for carpet back- 
ing, where jute is now used. The market for jute in this field was around 50 
million Ib. in 1959. The plastic has no moisture pick-up and bugs don’t like it. 
It could result in a thermoformed carpet in complex forms. It is wearable, won’t 
stretch, and is washable. 

Vexar net for separator sheets is useful in industrial packaging— 
it serves as cushioning and prevents items from rubbing. As a shelf lining 
it gives glasses a chance to drain in restaurant equipment. 

Chain stores are about to use it as a packaging for onions, to slow 
down sprouting proclivities. Du Pont now has an oriented netting to give 
greater strength. Cost is cut because of thinner strands. Useful in 3- and 5-lb. 
bags for candy, produce (potato bags are a likely development), etc., Teflon 
FEP, Delrin, and nylon are now being tried in laboratory tests in this extruded 
netting development. (To page 47) 
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Rubber and plastic products bring smiles 
to the kitchen. And TITANOX white titanium 
dioxide pigments, in turn, bring smiles to com- 
pounders and processors of all types of rubber 
and plastics. 

For TITANOX pigments, particularly 
TITANOX-RA, help maintain efficiency in pro- 
duction and uniformity of white and light colored 


products that make consumers happy. 


TITANIUM 


SUBSIDIARY 


PIGMENT 


OF NAT 


TITANOX’ helps bring smiles to the kitchen 


There’s a rutile or anatase titanium dioxide white 
pigment in the TITANOX line not only for house- 
hold goods, but for any rubber or plastic compo- 
sition. Our Technical Service Department will be 
happy to help you select the proper one. Titanium 
Pigment Corp., 111 Broadway, New York 6, New 
York; offices and warehouses in principal cities. 
In Canada: Canadian Titanium Pigments Ltd., 
Montreal. 


CORPORATION 


ONAL LEAD COMPANY 
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Polypropylene—more coming—higher heat resistance. Shell Chemical will 
build an 80-million-lb. polypropylene plant in West Deptford Township near 
Woodbury, N. J., south of Philadelphia. Shell claims to have developed a new 
process from research work at the Emeryville, Calif., plant. Total announced 
polypropylene production capacity for 1961-62 is now estimated at from 300 
to 400 million pounds. 

Two new grades of sustained-heat polypropylene polymers have 
been introduced by AviSun Corp. Grade 1041 is for pipe and tube extrusion. 
Grade 1044 is for injection molding of hot water-detergent appliance parts in 
dishwashers and clothes washers, automotive components, and electronic parts. 

An error of transmission in a comparison of the polypropylene 
film with that of polyethylene film was printed in this column last month. The 
correct statement is that “polypropylene is said to give the same strength at 
1 mil that polyethylene does at 1% mils.” 


Goodrich-Gulf Chemical’s linear polyethylene. The company’s new “Ameripol,” 

- developed from the Ziegler activated-catalyst system to be produced at the 
plant now under construction at Port Neches, Texas, is said to impart new 
highs in resistance to environmental stress cracking and in resistance to tem- 
perature embrittlement, while maintaining ease of processing. Thus, it is 
well-suited for blow molding, wire and cable insulation, extruded pipe. Addi- 
tion of an anti-oxidant will double the stress cracking resistance. Quality 
control features built into the Goodrich-Gulf process are said to assure prod- 
uct uniformity so that the resin may be depended upon to behave predictably 
in compression or injection molding, extrusion, or blow molding. Initially 
the company will produce three grades of 0.95 density PE with molecular 
weights of 50,000, 80,000, and 100,000. 


Polymeric plasticizers. Monsanto Chemical Co. has begun operation in Everett, 
Mass. of a newly constructed plant for large-volume production of polymeric 
plasticizers used to give permanent flexibility to vinyl wire coatings, coated 
or calendered fabrics, and similar products. 

The first such plasticizer to be marketed by Monsanto, Santicizer 
409, is available from the unit in fully commercial quantities after having been 
manufactured in interim facilities at St. Louis since its market introduction 
in 1959. Howard S. Bergen of St. Louis, manager of plasticizer sales for the 
company’s Organic Chemicals Div., said that the new facility can produce 
other polymeric plasticizers. Two are now in the development stage, and 
Monsanto is sampling them with plastics compounders. 

Santicizer 409 is a saturated polyester plasticizer derived from 
adipic acid and glycol. According to Mr. Bergen, its excellent compatibility, 
even under high humidity conditions, and its low volatility give it a degree of 
permanence seldom found even in higher-priced plasticizers. Its electrical 
properties make it especially suitable for wire-coating applications. In addi- 
tion, it is reported to have good resistance to migration and to extraction by 
oils and solvents. These properties are especially important in pressure- 
sensitive, adhesive-backed tapes and wall coverings of vinyl plastic. 


For additional and more detailed news see Section 2, starting on p. 218 
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Specifications, claims made, and prices appearing in these pages are those of the 
manufacturers or sellers of the machinery and equipment described, or their agents.* 


Extruders 

Egan extruders with sizes ranging 
from 2 to 12 in. and having L/D 
ratios of 20:1, 24:1, and 32:1 are 
now available with the new air 
cooled Willert Temperature Con- 
trol System. With this system, each 
individual cylinder zone is jacketed 
and an air-cooled reflux condenser 
is connected above each jacket. A 
schematic cross-section is shown 
at right illustrating the construction 
of each zone. Each of the zones is 
a completely closed system. The 
jackets are filled with a liquid heat- 
transfer medium which has a rela- 
tively flat vapor pressure vs. tem- 
perature curve. Water is used for 
temperatures up to 450° F. and 
Dowtherm A_ for temperatures 
from 350 to 700° F. As the cylinder 
is heated, a vapor-liquid equilib- 
rium is created at a pressure, cor- 
responding to the temperature of 
the cylinder. The liquid in the cyl- 
inder jacket does not boil as long 
as this pressure is maintained. If 
cooling is required, the thermo- 
couple, close to the cylinder liner, 
activates an air blower. The vapor 


Thermocouple control | 
Jacket 
p 
ZG Tv 


= ‘Cooling 
fon 
Finned 
air cooled 
condenser 





— ini 


/ “recycle 
Water or dow therm 
(Liquid phase) 


in the reflux condenser condenses, 
reducing the jacket pressure and 
allowing the liquid in the jacket to 
boil. The condensate is recycled to 
the bottom of the cylinder, thus 
setting up a complete circulating 
system. Only the latent heat of va- 
porization is removed, and the vapor 
and the condensate are at about the 
same temperature. Thus, the control 
is gradual, without shock cooling 
but with efficient removal of exces- 
sive heat. The design of the liquid 
jacket cools each zone entirely. 
Frank W. Egan & Co., S. Adams- 
ville Rd., Somerville, N. J. 








Twin-screw compounder 


Especially good for the extrusion of 
rigid PVC blends in either com- 
pounded or dry blend form, the Pas- 
quetti Model CP-2V-20 twin-screw 
extruder has a nominal output ca- 
pacity of 100 to 280 lb./hr., depend- 
ing on the material and the shape 
being extruded. The two 36%g¢ in.- 
long, 3% in.-diameter, intermesh- 
ing, cemented nickel-chrome steel 
screws are driven by gears of the 
same material turning in large bush- 
ings. Two multi-row thrust bearings 


are fitted in the gear box to take 
the axial screw thrust. Sixteen 
screw speeds are possible by chang- 
ing the driving gear systems. Screws 
rotate in opposing directions. The 
extruder has 8 heater zones—3 
double zones on the cylinder, 1 zone 
on the plate, and 4 zones on the die 
—for a total of 18 kw. at 110 volts. 
Drive power is supplied by a 4-pole, 
15/20-hp. motor. Output per unit 
power consumed is about 22 Ib./kw. 
Controls are housed in a separate 
cabinet. Carlo Pasquetti, Via S. Sil- 
vestro, 103, Varese, Italy. 


' PASQUETTI Mode! 

) CP-2V-20 twin-screw 
extruder has a heavy 
cast iron base to 
provide rigidity. 


Press 

This small air actuated molding 
press has been designed for use in 
the development laboratory or for 
short production runs of small, 
tricky molded parts, where control 
is an important factor. It is particu- 
larly good in molding unstable ma- 
terials such as TFCE-fluorocarbon 
resin. Platens with heating coils, 
thermometer, and water cooling 
chamber are 4 in. square. Top platen 
is stationary, lower platen movable 
by a 314g in. diameter cylinder and 
rubber bellows. Press operates on 
line pressures from 5 p.s.i. and up. 
Opening between platens is 7% in., 
with lower platen traveling a maxi- 
mum of 7% inches. Press will take 
up to a 4-in.-diameter mold. Tool- 
ing Service Co.,.10307 Detroit Ave., 
Cleveland 2, Ohio. 


Rotary unions 


These ball bearing, Rotary Unions, 
for axial cooling and heating fluid 
connections, such as on extruder 
screws or chill rolls, are made in 
two types. Type “P” is a single-inlet 
unit for conveying liquids or gases 
in or out of revolving machine com- 
ponents. Type “S” (syphon) has dual 
pipe connections where gases or 
liquids must enter and exit through 
the same unit. The new unions are 
made so they may be repaired in the 
field, eliminating the necessity to re- 
turn them to the factory. A new 
positive seal uses a monel bellows to 
keep the sealing surfaces parallel 
and leakproof. The seal automati- 
cally adjusts for the actual pressure 
of the media being transferred. Ball 
bearings and a self-aligning design 
reduce strain and wear on the seal. 
This fitting will handle water, air, 
vacuum, gases, and industrial fluids 
at pressures up to 250 p.s.i. and 
steam up to 150 p.s.i. at temperatures 
up to 500° F. without adjustments. 
Stocked in pipe sizes % through 3 
in., with right or left hand threads. 
Machine threads furnished for speeds 
over 600 r.p.m. Flange connections 
are available for rotating parts. Per- 
fecting Service Co., 332 Atando Ave., 
Charlotte 6, N. C. 
(More on page 50) 


* Prices are deemed to be F.O.B. sellers 
plants (unless otherwise stated), are for 
“standard” models, and are subject to 
change without notice. The publishers 
and editors of Mopgerw Ptastics do not 
warrant and do not assume any respon- 
sibility whatsoever for the correctness 
of the same or otherwise. 
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“COMPLETE AUTOMATION” 


Prominent toy manufacturer operates their fully 
automatic Van Dorn 3 oz. presses 24 hours per 
day, 6 days per week. They also report their 
Van Dorn presses substantially reduce cycle 
time, are economical, versatile, and require 
minimum maintenance. 


Mode! H- 300 
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Process cooler 

The Autotherm Model 810 unit for 
temperature control of cooling fluids 
in plastics processes is ideally suited 
for the application which calls for 
consistent heat removal. It was de- 
veloped primarily for accurate tem- 
perature control of water-cooled ex- 
truders. The unit can also be used 
on vacuum forming and other mold 


AUTOTHERM Mode! 810 
temperature control unit 
showing in'et and outlet con 
nections and location of con 


nection Ind remote contro! 


cooling applications. A single dial 
sets the temperature of the cooling 
water circulating through the object 
being cooled. Then, as the heat tends 
to override, water is discharged on 
a controlled basis to maintain the 
specific temperature required. Pip- 
ing is all brass. The unit works fully 
automatic at a specific temperature. 
Dial thermometer range is 0 to 250 
F. Pr is $395, F. O. B., Southport, 
Conn. Distributed by the Rainville 
Co. Inc., 839 Stewart Ave 
City, N. Y 


Garden 


Injection press 


Completely engineered and built in 
Canada for the container molding 
market, the Husky HM 15/19 injec- 
tion press differs from most injection 
machines in that its operation is 
entirely mechanical, both for clamp- 
ing and injection. Also, in line with 
the current trend, the machine's 
construction is modular: the clamp- 
ing unit, injection unit, machine 
base, and control circuits are each 
entirely self-contained and detach- 
able. A 75-ton clamp force is devel- 
oped by a totally enclosed, splash- 
lubricated toggle system; only tie 
bars have grease nipples. A 1.5-hp. 
motor is coupled through a belt 
drive and electromagnetic brake- 
clutch to a gear drive which supplies 
power to the crank which actuates 
the toggle. Platens are 15 by 19 in., 
are T-slotted for Husky unit molds, 
and have a central daylight adjust- 


ment; maximum clamping speed is 
60 dry cycles/min. The injection unit 
is also totally enclosed with splash 
lubrication and a similar drive. Rate 
of operation is adjustable on stand- 
ard units from 7.5 to 30 dry cycles 
min., optional units are supplied up 
to 60 cycles/min. Actua! plasticating 
capacity is 44 lb./hr. and thin-wall 
containers have been produced at 
rates of 30 pieces/min. Maximum 
injection stroke of standard 134 in. 
plunger is 4% in. and is adjustable 
by changing crank plates. Base is 
one-piece welded steel with slidinz 
rails for injection unit and alizn- 
ment rails for clamping unit. Power 
voltage is 220 v. 3 ph/60 cps. anl 
control voltage is 110 volts. These 
timers control automatic sequence 
operation and the unit has two host 
controls and Variac nozzle control. 
A wide variety of optional equip- 
ment includes: variable-speed dri es 
for injection or clamping unit; low- 
pressure closing device; electric eye 
control for fast recycling; blow-off 
attachment; non-standard c'amp'ng 
strokes from 5 to 10 in.; injection 
strokes from 2% to 4% in.; chrome- 
plated cylinder; proportioning heat 
controls; weigh-feeder. Accessories 


(From page 48) 


include: shut-off nozzles for pre- 
compression and shut-off nozzles for 
nylon. Husky Mfg. & Tool Works 
Ltd., 200 Bentworth Ave., Toronto, 
Canada. Husky 
Lockport, N. Y. 


of America Inc., 


Marker 

Plastic parts and containers of any 
size, shape, and material can be 
marked at average speeds up to 
3100 objects/hr. on the new Markem 
Model 148A direct-offset machine. 
With no hand-rolling or -pressing, 
this machine automatically places 
imprints up to % by % in. on al- 
most any surface —flat, curved, 
irregular, corrugated, etc. The ma- 
chine can be bench-mounted for in- 
line marking of items carried by a 
conveyor or dial feed, or it can be 
hand fed. The '!49-hp. motor is 
tripped by a foot switch or by con- 
veyor line linkage. The unit will 
handle solid printing plates or 
Markem Masterplates, which per- 
mit quick changes of imprint data 
simply by inserting a new type 
block in the plate. A reservoir and 
ink plate maintain a steady flow of 
ink. Markem Machine Co., Keene 
55, N. H. 





impregnator 

Developed jointly by the manufac- 
turer and the Celanese Fibers Co. 
(a Div. of the Celanese Corp. of 
America), the Rando-Bonder will 
rapidly saturate non-woven webs 
with liquids without drafting or dis- 
tortion. Used with the Curlator 
Compact Chemical Feed System, the 
non-woven webs can be saturated 
with liquid resins. The web to be 
treated is continuously fed onto a 
bottom, horizontal, screen belt con- 
veyor. A top screen belt, moving at 
the same surface speed, engages and 
holds the web in position. The ma- 
terial encased between the screen 


CURLATOR RANDO- 
BONDER showing screen 
conveyor belts and easily 
accessible parts in the 
open construction 


conveyors moves forward throug) 
a pre-treatment (wetting agent) 
zone and a liquid (resin) treatment 
zone in a horizontal position. The 
treated material then usually passes 
directly into a standard conveyor 
drying unit where the binder is set 
and the web is stabilized. Both top 
and bottom conveyor screens are 
continuously washei. Unused binder 
materials are also continuously re- 
moved and recycled. All chemically 
exposed equipment is made of stain- 
less steel, and open construction is 
used for easy maintenance. Curla- 
tor Corp., East Rochester, N. Y. 
(More on page 52) 
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Years Ahead! The VERSATILE, NEW 


PRODEXHT 


HIGH TORQUE 


EXTRUDERS 


with CHANGE GEARS 




















BOTH HIGH AND LOW VISCOSITY MATERIALS CAN NOW BE 
EXTRUDED AT MAXIMUM H.P. EFFICIENCY AND OUTPUT 


LOOK AT THESE The versatiie PRODEX HT EXTRUDER gives 

HORSEPOWER you the opportunity to quickly select the 

optimum reduction ratio and screw speed 

RATINGS necessary to achieve the highest possible 
am ae production rate for each extrusion job. 

1%” 74-10 This is now possible because the new 
PRODEX gear reducer with change gears is 
capable of transmitting as much torque as 
the screw can handle. All plastic materials 
can now be run at maximum output and 
horsepower efficiency of the motor drive. 

Let us show you all the new features 

incorporated in the new PRODEX HT 

EXTRUDER. See it perform with your own materials in our customer 
service laboratory. Write or phone for appointment. 





PRODEX CORPORATION 
FORDS, NEW JERSEY ~- Phone: HILLCREST 2-2800 


IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12 


Licencee for European Common Market and Austria... HENSCHEL-WERKE GMBH KASSEL, W. GERMANY 


DECEMBER 1960 


ONLY PRODEX HAS 
ALL THESE DESIGN FEATURES 
® GEAR REDUCER: Vertical design for space saving 
and extra ruggedness. Herringbone gears thruout. 
® CHANGE GEARS: For selection of the optimum 
reduction ratio and screw speed at any time. 


@ SEPARATE THRUST ASSEMBLY permits easy ac- 
cessibility and maintenance. The spherical roller 
thrust bearing used in all machines is self aligning. 


® SEPARATE THRUST HOUSING LUBRICATION 
SYSTEM: Oil is continuously circulated by a gear 
pump through a filter cartridge. Best bearing oil 
can be used. No compromise between gear and 
bearing lubricant as in other machines, 


FLEXIBLE COUPLING to absorb thermal expansion 
misalignment between gear reducer and extruder. 
Avoids any possible thrust load on gear reducer. 


© FULL DIAMETER SCREW SHANK to handle heaviest 
torque load. 


INSPECTION WINDOW on thrust assembly housing 
permits visual bearing and oil feed inspection. 


@ EASILY REPLACEABLE SCREW SEAL to prevent 
leakage of dusty powders and for use of vacuum 
hoppers and melt feeds. 


® FEED OPENING: Large rectangular opening with 
cooling jacket. Permits feed to flow freely. 


® SELF CENTERING cylinder front support greatly 
reduces cylinder and screw wear. 


® FULL LENGTH HEAVY MACHINE BASE 
® FULLY AUTOMATIC heating and cooling controls. 


© SIZES: 1%” to 8” diam. L/D ratios 20:1, 24:1 
and 30:1. 


® SINGLE AND MULTIPLE STAGE VENTING 
* CONTROLLED PRESSURE VALVING 


* INLAY HARD-SURFACED SCREWS (not flame hard- 
ened) keep their hardness through highest extru- 
sion temperatures. 


Write for illustrated bulletin E-6 
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Bottle treaters 
Designated Ionomatic, these elec- 
tronic surface-treating machi.es are 
offered in three models and can be 
used for polyethylene bottles and 
other hollow items. Model A has 
eight bottle spindles, uses single dis- 
charge, and has a three-step pulley. 
Model B also has eight spindles but 
has double discharge and a four- 
step pulley. Model C is the same as 
Model B but has 12 spindles. The 
machine consumes about 180 w. of 
power and will treat up to 2000 
pieces/hr., depending on the model 
being used and the product being 
treated. Unit is 28 in. sq. by 52 in. 
high and weighs about 110 pounds. 
Standard models include push-but- 
ton controls and built-in vent hood. 
Ordinary spring wire is used for elec- 
trodes and is easily bent for treating 
irregular shapes. International East- 
ern Co., 801 Sixth Ave., New York 
1, N. Y. 


Impulse sealer 

The Sentinel Impulse Sealer, Model 
NV-6, has been designed to provide 
a light, hand-operated portable 
sealer specifically for the sealing of 
unsupported materials such as 
polyethylene, vinyl, nylon, etc. With 
the Model NV-6, the sealer is 
brought to the job, instead of the 
job to the sealer, which is important 
in some sealing applications. The 
sealer may also be adapted to 
bench work or use in a fixed posi- 
tion. The unit consists of an auto- 
matic time-control cabinet with an 
extension cord to the sealer, per- 
mitting operation 20 ft. away from 
the cabinet by simply pressing the 
switch on the sealer. No air pres- 
sure is required for jaw pressure. 
The sealer contains a spring device 
which applies the proper minimum 


jaw pressure (regardless of the 
operator) essential to a good im- 
pulse seal. The sealer has an im- 
pulse wire in both the top and 
bottom jaws. It will seal to each 
other two layers of film up to 0.012 
in. thick each, with seal lengths up 
to 6 inches. The device has a throat 
depth in excess of 2 inches. Power 
required is 110 v. 60 cycle at 20 
amps. Model NV-8 and NV-10, with 
seal length of 8 and 10 in. are also 
available. Prices of NV-6, NV-8 and 
NV-10 are $290, $320, and $345, re- 
spectively. Packaging Industries 
Limited Inc., 151 Pine St., Mont- 
clair, N. J. 


Blen aAae.t aA. 





Designated Models 500-B and 750-B, 
these two units, which differ only in 
capacity, are designed for automatic 
mixing and hopper-loading of two 
different granular plastic materials, 
such as virgin pellets and scrap be- 
ing recycled. Model 500-B has a feed 
rate of 600 lb./hr. and a bin capac- 
ity of 500 lb. (based on material 
bulk density of 35 lb./cu. ft.) and 
occupies a floor space 30 in. square. 
Model 750-B has a feed rate of 1500 
lb./hr. and a bin capacity of 1000 
lb. (on the same basis as above) 
and occupies a floor space 38 in. 
square. The two materials being 
processed are picked up from two 
separate bins, blended in a dust- 
trapping mixing chamber, where air 


(From page 50) 


is separated from the mixed mate- 
rial, and vented through a filter. 
Material then drops into the ma- 
chine feed hopper. Operation is fully 
automatic and an interval timer 
feeds second material to the first 
according to a dial setting which 
adjusts the mix to the proportions 
desired. If desired, the mixing cham- 
ber can be by-passed and the unit 
can be used to feed two process 
machines with different materials. 
Thoreson-McCosh Inc. 18208 W. 
MeNichols Rd., Detroit 19, Mich. 


. » » Machinery in brief 


> Improved heat and light-resistant 
Dy-Dips (for use in vacuum metal- 
lizing of thermoset and thermoplas- 
tic parts) are fast tinting, have 
superior clarity, and excellent tank 
stability. Vernon Specialties Inc., 42 
River St., N. Tarrytown, N. Y. 


>» New line of thermostatic steam 
traps includes high- and low-pres- 
sure types of pressure-balanced 
thermostatic and float-thermostatic 
designs. Farris Engineering Corp., 
Palisades Park, N. J. 


> Efficient, controlled heat for melt- 
ing or heating plastics, chemicals, 
and other compounds is achieved 
with electrically heated cylindrical 
tanks and pots that are manufactured 
by the Sta-Warm Electric Co., Ra- 
venna, Ohio. 





Injection machine 


Designated Model BSM-40VP, this 
machine has a screw plasticator unit 
with a screw ratio of 1:22 as com- 
pared to a ratio of 1:10 generally 
found in similar units. The screw 
plasticator units are suitable for use 
with all thermoplastic compounds, 
and dry colored materials can be 
processed without danger of streak- 
ing. The unit was specifically de- 
signed for automatic mass produc- 
tion. The maximum plasticating 


BATTENFELD Mode! BSM- 
40VP 3%2-0z. injection 
machine, showing screw 
Ppreplasticator mounted 
“piggy back’’ fashion above 
shooting cylinder. 


capacity of the extruder is 26 lb./hr. 
and the machine dry-cycles at 10 
shots/min. Maximum injection ca- 
pacity is 3% ounces. The cooler 
molding temperatures possible with 
screw pre-plastication require less 
injection pressure, resulting in less 
internal stress, and give a faster 
molding cycle. Material feed of the 
machine is 100% self-compensating 
by volume. Battenfeld Corp. of 
America, 959 West Grace St., Chi- 
cago 13, Ill. 
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—the revolutionary 


PRODEX-HENSCHEL 


U.S. Pat. Ne. 2,945,634 
PRODEX 


INTENSIVE 
aA rg 8 Resin Dryblending 
Pigment Dispersion 
Mechanical Heating 
of resins and 


compounds in 
EXTREMELY SHORT 
CYCLES WITH 


EXCELLENT 
UNIFORMITY! > 


< 


/ Plasticized Vinyl Dryblending 

y Rigid PVC Dryblending 

/ Pigment Dispersion in Polymers 
Y Acetate and Butyrate Dryblending 
/ Filler Mixing with Thermosets 

/ Fibre Mixing with Polyesters 

Y Dry Coloring 


Hundreds of PRODEX-HENSCHEL MIXERS 
are being successfully used for... 











oje ] ? ; 1 H 
In the PRODEX-HENSCHEL MIXER, 
a specially designed propeller-like MODEL 25SS 18)SS 35JSS 115JSS 


impeller rotates at peripheral speeds 
of about 150 ft/second. The centri- TOTAL CAPACITY (cu. ft.) 0.37 27 5.3 
fugal action of this impeller creates USEFUL CAPACITY (cu. ft.) 0.25 18 3.5 
a rapid and continuous flow of the —— - 
mixer charge through the impeller MOTOR H.P. 2 15 32 92 
blades. The high impact velocity of 
peed antec me mem nae Also available in vacuum-tight construction for vacuum extraction with large 
intimate dispersion of all ingredi- material surface exposure and continuous agitation. — ; 

ents. The impeller is designed for The PRODEX-HENSCHEL MIXER is cleaned in minutes, due to its smooth 
large energy transfer to the mixer interior design. All contacting surfaces are made of stainless steel. It is easily 
charge so that rapid mechanical loaded and discharged while running. 

heating is also obtainable. The heat- See the PRODEX-HENSCHEL MIXER perform with your material. Write or 
ing rate is controlled by selection phone for an appointment. 
of the proper speed on the multiple 

speed motor drive. Mixing cycles for 

complete dispersion are usually so 


short that heat build-up is negligible 

where it is not desired. The cabure P R Q DEX ¢ 9 RP Cc R AT ! ° N 
are jacketed for heating or cooling, FORDS, NEW JERSEY © Phone HILLCREST 2-2800 
and a stock temperature indicator is IN CANADA: Bernett J. Denson & Associotes, Lid, 1912 Avenue Rood, Toronto 12 


provided for continuous observation 
of the batch temperature. 
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WORLD-WIDE PLASTICS DIGEST 





Abstracts from the world’s literature relative to plastics. For complete articles, 
send requests direct to publishers. List of addresses is at end of this section. 


Materials 

Irradiated polyethylene film. R. D. 
Lowry and W. G. Baird Jr. Modern 
Packaging 33, 121-26, 226 (May 1960). 
B axially oriented polyethylene film 
is irradiated by electron bombard- 
ment to produce a strong, clear, 
heat-shrinkable 
Mechanical, chemical, and perma- 
nence properties, as well as present 
and potential uses for this material 


glossy, material. 


are discussed. 


Lightly plasticized plastics. G. Grun- 
wald. Kunststoffe 50, 381-87 (July 
1960). Small quantities (10 to 15%) 
of plasticizer in polyvinyl chloride 
have the effect of increasing the 
hardness and brittleness. This phe- 
nomenon is explained in a number 
of ways. The increasing brittleness 
and rigidity are caused by changes 
in crystal structure. The same phe- 
nomenon can be produced by heat- 
ing the material. 


Co-ordination polymers: a review. 
C. N. Kenney. Chem. and Ind. 29, 
880-84 (July 9, 1960). Co-ordination 
polymers occupy an intermediate po- 
sition between organic and purely 
inorganic compounds. Metal ions are 
linked by di- or poly-functional or- 
ganic components to form polymer 
chains. They are of interest because 
they may lead to polymers of high 
thermal stability and high mechani- 
cal strength. Polymers containing 
metal ions linked by chelate rings 
derived from organic groups show 
exceptional thermal stability. Their 
stability is a result both of the in- 
crease in the strength of the bonding 
arising from ring formation, and of 
the way in which the chelating 
groups pack around the central ion 
making reactions with other sub- 
stances sterically difficult. The meth- 
ods of synthesis of the co-ordination 
polymers are discussed 


Molding and fabricating 


Insert molding with high density 
polyethylene. W. L. Price and W. A. 
Hunter. SPE J. 16, 697-700 (July 
1960). The molding of metal inserts 
in homopolymers and copolymers of 
polyethylene (PE) is discussed. 
Stress-cracking resistance in the 
area around the insert is superior 
in 0.95-density copolymers of ethyl- 
ene and butene-1 to that observed 
with 0.96-density ethylene 


*Reg. U.S. Pat. Off 


homo- 


54 


polymers. Wall thickness of 0.125 in. 


or greater is recommended around 
inserts in high density PE. Alumi- 
num and brass inserts appear to be 
preferable to steel. 


Applications 


Greater military use of plastics. 
W. E. Victor. Canadian Plastics 1960, 
28-29, 51 (Aug.). As evidence of 
greater use of plastics in military 
applications, specific attention is 
given to the design and develop- 
ment of a plastics canteen for indi- 
vidual potable water supply. The 
evolution in design is illustrate] 
from the original canteen to the im- 
proved model in current use. 


When plastic cams are better. M. A 
Sanders. Product Eng. 31, 44-47 
(Aug. 8, 1960). Plastic cams can be 
molded to closer tolerances and 
higher uniformity than steel cams 
machined one at a time. Their other 
advantages over steel cams are re- 
sistance to corrosion, greater life 
expectancy because they are self- 
lubricating, and lower cost for lots 
greater than 100. Their disadvantages 
are higher cost for small lots and 
lack of temperature stability. The 
significant mechanical properties are 
given for the most suitable plastics: 
acetal, nylon, melamine, phenolic, 
and polyester compounds. 


Properties 


Development of cast urethane elas- 
tomers for ultimate properties. K. A. 
Pigott, B. F. Frye, K. R. Allen, 
S. Steingiser, W. C. Darr, and J. H. 
Saunders. J. Chem. Eng. Data 5, 
391-95 (July 1960). Properties of 
cast urethane elastomers made from 
various diisocyanates, polyesters, and 
glycols are reported. 

Mechanical properties of plastics 
during exposure to nuclear radiation. 
M. A. Mokul’skiy, Iu. S. Lazurkin, 
M. B. Fiveyskiy, and V. I. Kozin. 
Vysokomolekuliarnye Soedineniia 2, 
103-118 (Jan. 1960). Experiments 
with plastics under conditions of 
continuous nuclear radiation indicate 
that, parallel with irreversible effects 
due to the cross-linking and destruc- 
tion of the polymer chains, some re- 
versible changes take place in the 
mechanical properties of polymers 
during exposure to radiation. The 
reversible changes include decreases 


in mechanical strength, ultimate 


forced elasticity, and creep rate. 
These mechanical properties are par- 
tially restored when radiation ceases. 
The phenomenon results from the 
presence of electrons, ions, excited 
molecules, and free radicals, which 
cause a temporary rupture in the 
chemical bonds. 


Kinetics of hydrolysis of PE tereph- 
thalate films. R. C. Golike and 
S. W. Lasoski Jr. J. Phys. Chem. 64, 
895 (July 1960). It is estimated that at 
moderate temperatures, below 150° 
C., the only appreciable degradation 
of polyethylene terephthalate will 
occur by hydrolysis of the ester 
linkages. It appears that the reaction 
takes place in the solid state. Factors 
such as the degree of water sorp- 
tion and the rate of water diffusion 
must be taken into account since 
they will depend on the physical 
structure. The hydrolytic degrada- 
tion of polymer films was measure | 
by molecular weight changes. It is 
a second-order reaction limited by 
diffusion of water into the film. The 
theoretical equations defining the re- 
action are developed. 


Testing 


A rolling ball viscometer for tech- 
nical applications. J. G. Robinson. 
Brit. Plastics 33, 209-11 (May 1960). 
The apparatus and experimental 
techniques for a rolling ball vis- 
cometer are described. The method 
is designed specifically for technical 
applications that do not require 
highly accurate measurements. Re- 
producibility of the method is about 
5.5% compared to about 05% in 
highly precise viscometers. 


Publishers’ addresses 


British Plastics: Iliffe & Sons Ltd., 
Dorset House, Stamford St., London SE1l, 
England. 

Canadian Plastics: Monetary Times 
Printing Co. Ltd., 341 Church St., Toronto 
2, Ontario, Canada. 

Chemistry and Industry: Society of 
Chemical Industry, 56 Victoria St., 
London SW1, England. 

Journal of Chemical Engineering Data: 
American Chemical Society, 1155 Six- 
teenth St., N. W., Washington 6, D. C. 

Journal of Physical Chemistry: Ameri- 
can Chemical Society, 1155 Sixteenth St., 
N. W., Washington 6, D. C. 

Kunststoffe: Karl Hanser Verlag, Leon- 
ard-Eck-Str. 7, Munich 27, Germany. 

Modern Packaging: Modern Packaging 
a a 575 Madison Ave., New York 22, 


Product Engineering: 
Publishing Co., 
36, N. Y 


McGraw-Hill 
W. 42nd St., New York 


SPE Journal: Society of Plastics Engi- 
neers Inc., 65 Prospect St., Stamford. 
Conn. 

Vysokomolekuliarnye Soedineniia: 
Academy of Science of U.S.S.R., Moscow, 
Russia.—End 
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FOR RELIABLE PRINTED 
CIRCUITS... 


— - 
‘ 


—— eee, IPD tris 


alll teeters 


The St. Regis Panelyte Division laminates 
cold punching stock with 


RCI 
PLYOPHEN 
0888 


Phenolic Resin 


RCI PLYOPHEN 5888 has proved excep- 
tionally suited for laminating printed 


Creative Chemistry... 


Your Partner in Progress 


DECEMBER 1960 


circuit stock to meet NEMA XXXPC 
requirements and the corresponding 
government grades. 
St. Regis-Panelyte, 
makes extensive use 


for example, 
of PLYOPHEN 
5888 in its XXXPC Grade 810 lami- 
nate. Mr. George E. Vybiral, chief en- 
gineer, credits this Reichhold gy 
for achieving “optimum uniformity... 
required for automated « assembly op- 
erations . . . in printed circuitry.” 

St. Regis-Panelyte and other users 
report that PLYOPHEN 5888 excels in 
all of these important characteristics: 
1. good cold punching properties 


Underside of the chassis of an 
RCA color television receiver 
showing extensive use of 

printed circuitry on St. Regis stock, 


2. exceptional insulation resistance 
3. low water absorption 4. high im- 
pact strength 5. resistance to corro- 
sion 6. ease of machining 7. excellent 
performance under high soldering 
temperatures. 

Reichhold’s PLYOPHEN line also in- 
cludes phenolics developed specifically 
for producing general purpose lami- 
alkali - resistant 
laminates and hot punching stock . . . 


nates, rolled tubing, 
as well as varnishes for a variety of 
other applications. 

If you manufacture industrial lami- 
nates, RCI has the resin you need. 


JREICHHOLD 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, 4. Y. 


Pentachlorophenol « 


Synthetic Resins * Chemical Colors « Industrial Adhesives * Phenol « 
Phthalic Anhydride * Maleic Anhydride * Ortho-Phenylphenol « 


Hydrochloric Acid * Formaldehyde 
Sodium Sulfite * Pentaerythritol 


Sodium Pentachlorophenate « Sulfuric Acid * Methanol 





5. PLASTICS PATENTS 





Copies of these patents are available from the U. S. Patent Office, Washington, D. C., at 25¢ each. 


U.S. Pats., Aug. 2, 1960 


Epoxide resin. W. J. Belanger, J. E. 
Masters, and D. D. Hicks (to Devoe 
& Raynolds), 2,947,712. 


Diisocyanate resins. Leclercq and R. 
Paquet (to Union Chimique). 2,947,- 
714. 


Acrylate polymers. J. A. Cornell and 
J. L. Tucker (to H. D. Justi). 2,947,- 
716. 


Epoxide resins. W. J. Belanger and 
J. E. Masters (to Devoe & Raynolds). 
2,947,717. 


Polymeric oxetane compositions. M 
Boardman (to Hercules). 2,947,722. 


G. A. 


Chloroethylene polymers. 


Clark (to Dow). 2,947,723. 


Polyepoxides. H. G. Cooke Jr. and 
W. J. Belanger (to Devoe & Rayn- 
olds). 2,947,725-6. 


Polyesters. J. K. Sullivan (to Good- 
year). 2,947,729. 


Vinylpentachlorophenyl sulfide poly- 
mers. E. D. Holly and W. R. Nummy 
(to Dow). 2,947,730. 


Polymers of vinylbenzyl thiolesters 
of carboxylic acids. W. R. Nummy 
(to Dow). 2,947,731. 


Trifluoroethylacrylate - acrylonitrile - 
acrylic ester terpolymers. B. D. 
Halpern and W. Karo (to Borden). 
2,947,732-4. 


Cyanuric acid ester polymers. L. A. 
Lundberg (to American Cyanamid). 
2,947,736. 


U.S. Pats., Aug. 9, 1960 


Furfuryl alcohol resins. C. S. Price. 
2,948,639. 


Irradiated polypropylene. E. J. Law- 
ton (to General Electric). 2,948,666. 


Polyurethanes. R. B. Fox (to U. S. 
Army). 2,948,690. 


Polyether polyurethanes. E. Winde- 
muth, H. Schnell, and O. Bayer (to 
Mobay and Bayer). 2,948,691. 


Polyvinyl chloride. F. P. Ford, G. E. 
Jasper, and J. F. Nelson (to Esso). 
2,948,695 


Polyvinyl alcohol composition. J. A. 


Robertson (to Du Pont). 2,948,697. 


Polyamide. A. J. Cocci (to Du Pont). 


2,948,698. 


Epoxy resin. C. F. Robinson (to Du 
Pont) . 2,948,705. 


Light-sensitive polymers. W. D. 
Schellenberg and H. Bartl (to Bayer 
and Mobay). 2,948,706. 


Polyisocyanates. A. F. Benning (to 
Du Pont). 2,948,707. 


Water-soluble copolymers. W. E. 
Walles and W. F. Toussignant (to 
Dow). 2,948,708. 


Hydrocarbon polymers. T. Lemiszka, 
S. B. Mirviss, and I. Kirshenbaum 
(to Esso). 2,948,713. 


U.S. Pats., Aug. 23, 1960 


Vinylidene-aromatic aldehyde co- 
polymers. E. C. Chapin and M. E. 
Murphy. 2,950,264. 


Vinyl polymer composition. J. R. 
Caldwell and J. W. Tamblyn (to 
Eastman Kodak). 2,950,265. 


Polycarbonates. K. B. Goldblum (to 
General Electric). 2,950,266. 


Polypropylene. W. E. Thompson, 
D. M. Albright, and A. P. Stuart 
(to Sun). 2,950,267. 


Dicyandiamide formaldehyde con- 
densates. A. J. Francesco and S. M. 
Roberts (to General Aniline). 
2,950,268. 


Mixed polyamides. W. Reppe, 
H. Pohlemann, and K. Jaeckel (to 
Badische Anilin). 2,950,269. 


Diene terpolymers. E. C. Chapin and 
W. P. Sanford (to Monsanto). 
2,950,270. 


Alcoholysis of polyvinyl acetate. 
J. M. Snyder (to Du Pont). 2,950,271. 


Encapsulation. C. E. Mercier (to 
Allis-Chalmers). 2,950,339. 


U.S. Pats., Aug. 30, 1960 


Cyclo-diene silane derivatives. H. K. 
Wiese, J. F. Nelson, and C. E. Mor- 
rell (to Esso). 2,951,057. 


Phenolic curing catalyst. I. H. Up- 
degraff and R. H. Hunt (to Ameri- 
can Cyanamid). 2,951,058. 


Trioxane polymers. O. H. Axtell Jr. 
and C. M. Clarke (to Celanese). 
2,951,059. 


Polyesters. H. R. Billica (to Du 
Pont). 2,951,060. 


Polymerization. P. L. Gomory (to 
Phillips). 2,951,061. 


Polymerization of 


vinyl chloride. 


R. D. Deanin and R. G. Dell (to 
Allied Chemical). 2,951,062. 


Copolymers of florinated dienes. 
A. N. Bolstad and E. Shen Lo (to 
Minnesota Mining). 2,951,063. 


Halogen-containing polymers. E. 
Shen Lo and G. H. Crawford (to 
Minnesota Mining). 2,951,064-5. 


U.S. Pats., Sept. 6, 1960 


Molding. J. M. Harrison and R. E. 
Smucker (to Crown Machine). 
2,951,260. 


Hollow plastics. O. B. Sherman (to 
Owens-Illinois). 2,951,261. 


Polyethylene. W. L. Kesling (to 
Union Carbide). 2,951,821. 


Polyglycidyl aromatic amines. N. H. 
Reinking (to Union Carbide). 2,951,- 
822. 


Polyesters. H. Sauer (to Rutger- 
swerke). 2,951,823. 


Polyepoxides. P. Bruin and F. H. 
Sinnema (to Shell). 2,951,824. 


Epoxy resins. M. E. Chiddix and 
R. W. Wynn (to General Aniline). 
2,951,829. 


Terpolymer. R. H. Reinhard and 
J. E. Fox (to Monsanto). 2,951,831. 


Fluoroelastomers. A. L. Moran (to 
Du Pont). 2,951,832. 


U.S. Pats., Sept. 13, 1960 


Irradiated polyethylene. H. F. Jordan 
and W. V. Smith (to U. S. Rubber). 
2,952,595. 


Copolymers. J. Groot and W. J. 
Piefers (to Shell). 2,952,636. 


Aminoplast resin. S. J. Groszos and 
S. F. Stafiej (to American Cyana- 
mid). 2,952,645. 


Resin. R. F. Carmody (to Socony). 
2,952,646. 


Phenol-halohydrin resin. G. Swann 
and P. G. Evans (to Beck, Koller). 
2,952,647-8. 

Polyethylene-wax resin. M. A. Mc- 
Call and H. W. Coover Jr. (to East- 
man Kodak). 2,952,649. 

Polyesters. A. B. Beindorff and H. D. 
DeWitt (to Chemstrand). 2,952,652. 
Vinylidene cyanide copolymer. 
H. Heller (to Goodrich). 2,952,653. 
Vinyl chloride polymer composition. 
C. E. Adams and J. P. O’Brien (to 
Standard Oil). 2,952,654—End 
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Bubble Trouble? 


Good air release and bubble break in plastisols mean an end product free of 
imperfections. The new Mark BB stabilizer just developed by Argus solves 
this problem better than any other stabilizer available. 

Mark BB is a multi-purpose stabilizer. In addition to its excellent bubble 
break properties, it gives outstanding heat and light stability, low viscosity, 
and viscosity stability throughout processing. 

What’s your current problem? Bubble break? Low temperature stiffening? 
Toxicity? Getting better resistance in electrical compounds at less cost? Lack 
of clarity in rigids? 

Don’t sit with it. Simply call Argus. Chances are the answer lies in one of 
our present Mark stabilizers or Drapex plasticizers. If not, we’ll find it for you 
in our lab. 


Argus Has the Answer 


Technical bulletins and samples on request 


ARGUS CHEMICAL Corporation 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 


Rep’s.: H. M. Royal, Inc., 11911 Woodruff Ave., Downey, Cal.; Philipp Bros. Chemicals, Inc., 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
European Affiliates: SA Argus Chemical NV; 33, Rue d’Anderiecht, Drogenbos, Belgium —Lankro Chemicals, Ltd.; Salters Lane, Eccles, Manchester England. 





Wheelco Capacitrols are set to control a Granular plastic is heated to a flowing consistency as it passes through 


the barrels of Cadillac’s extruders. Temperature across the dies must 
also be controlled to maintain uniform caliper and output. 


total of ten temperature positions for one 
of Cadillac’s plastic extruders 


lemperature is controlled in the hopper section, the 1, 2 and 3 zones, 
the extruder gate, and at five points across the width of the die 
Here, the extruder is adjusted to control thickness of a plastic sheet 


This is Cadillac’s reason for planning to 
continue specifying Wheelco Instruments 
... high quality plastic with uniform caliper. 


Cadillac Specifies Wheelco 


‘Wheelco Instruments do the job and do it well’’ says George Carlyon, 

vice president-manufacturing of Cadillac Plastic & Chemical Company, Detroit, 
Michigan. “Since different temperatures are required in extrusion of plastics, 

a highly efficient heat control unit which facilitates rapid change for the different 
plastics is a must. The combination of satisfactory operation and good service 
have made Wheelco Instrumentation an integral part of plastic extrusion 

here at Cadillac.’” Wheelco offers a complete line of automatic process control 
instrumentation for your plastic processing requirements. Contact your 

nearest Wheelco sales and service office or write direct for complete information. 


BARBER-COLMAN COMPANY 
Wheelco Industrial Instruments Division 


Dept. L, 1517 Rock Street, Rockford, Illinois, U.S.A 


BARBER 
COLMAN 


BAR BER-COLMAN of CANADA, Ltd., Dept. K, Toronto & Montreal « Export Agent: Ad. Auriema, inc., N.Y 
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SELECTS CELANESE PLASTICS 


In any retail display of writing instruments, the Wearever All good reasons why you win customer approval when you 
pens of David Kahn, Inc. are conspicuous standouts. The make your product of Forticel—the better production ma- 
offer the shopper the irresistible combination of excellent mm terial. And, for the final touch of success, package in 
ity, moderate price, and a wide selection of styles and nt se ransparent Acetate! 

From the Portice plastic pen and pencil barrels to the For data on Forticel contact Celanese Polymer Company. 
Acetate transparent yon packs, Kahn a on Celanese For information on packaging materials, write Celanese 
Plastics for product ity and package Plastics Company. They are both at 744 Broad Street, 

Forticel ... for a ond Plastic Bode Outstanding Newark 2, N. J. Celanese® Forticel® 


for its excellent balance of physical properties: Unlimited Conadion Afiticter Coneiion Chemical Company Limited, Montreal, Torente, Vancouver 


Po tie Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16 
color range, superb surface luster, high impact strength, form htae Utien Gaines, ont ree Seaman ss Seana 
retention, freedom from odor, moldability and weatherability. Corporation of America. 


CC. Pelawese piastics 

















Joe Foster, President, indicates possible 
new applications for Nylon-6. 


“Your 
competitors 
may be 
switching 
to Nylon-6 
right now,’’ says 
Foe Foster 


Could be. It’s worth thinking about. 


For one thing’s sure—Nylon-6 is one of the great 
molding resins, one that’s bound to be popping up 
before long in exciting new applications. In portable 
electric mixers, maybe. Or transistor radios. Or elec- 
tric shavers. Or even power tools. 


But Nylon-6 should be part of your thinking for 

several reasons. Not just because of what your com- 

petition may or may not be planning, but because of 

what this remarkable fabricating material itself has 

to offer —a unique combination of advantages. Color- 

ability. Non-flammability. Ease of molding and ex- 

trusion. Strength. Toughness. Abrasion-resistance. 
Impact-resistance. Flexibility. Heat stability. Self- | 
lubrication. And the extra merchandisability of 
‘‘Nylon’”’ adds magic sales-power to all types of 

products. 


As the world’s largest manufacturer of sunglasses 
(with Nylon-6 frames) and a leading resin producer, 
we have great confidence in Nylon-6. That’s why we | 
recently acted to speed new applications, by reducing 

the price of Fosta® Nylon—our Nylon-6—to 98 cents | 
a pound in quantity. | 


Like to find out more about Nylon-6? We'll be glad 
to send you current literature on Fosta Nylon. Just 
call us at KEystone 4-6511 or write Foster Grant 
Company, Inc., Leominster, Mass. 


Your Partner in 


Plastics Progress FORTE! 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La. 
Branch Offices and Warehouses in Principal Cities 
Also distributed by H. Muehlstein & Co., Inc., New York, N. Y. | 





the Hartig Laboratory is your laboratory 
for pre-production testing of 
extrusion processes and equipment... 





“1% 


4 


FOR INFORMATION ON FACILITIES & SCHEDULING 
OF THE HARTIG LABORATORY, CONTACT YOUR 
NEAREST HARTIG SALES ENGINEER: 


Midwest—Chicago Area M,N. Levers 
320 So. School St., Mt. Prospect, Ill. 
Ph—Clearbrook 5-5300 


Midwest—Ohio Area R. Guggenheim 
104 Prentiss St., Munroe Falls, Ohio 
Ph—Overdale 8-5731 


New England R. D. Sackett 
15 Westernview Circle, E. Longmeadow, Mass. 
Ph—Laurel 5-3853 


Metropolitan N. Y. C. Jim Ferrier 
Box 531, Westfield, N. J. 
Ph—Adams 2-9390 


Canadc ..... 
1669 Eglinton Ave. W., Toronto 10 
Ph—RU 1-5627 


Ron Keeling 


Western and Southern Area Contact Home Office 
Box 531, Westfield, N. J. 
Ph—Adams 2-9390 


RTIG 


a EBSITRUDERS 


WALDRON-HARTIG 


Division of Midland-Ross Corporation 
P.O. Box 531, Westfield, N.J. 


Ask for Bulletin FL-1 
which describes our 
laboratory facilities. HE-€60 
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Disposable food-grade polyethylene lin- 
ers are being used within large collaps- 
ible containers to haul edible liquids— 
milk, fruit juices, molasses and vege- 
table oils. The containers, recently 
introduced by a California company, can 
be carried on any van or flat-bed trailer, 
including refrigerated vans. They come 
in 22-, 30-, or 34-foot sizes, having 
capacities of 2,750, 4,000 and 4,600 
gallons, respectively. 

Following delivery, the disposable 
polyethylene liner is removed and the 
container rolled into a compact peckage, 
freeing the vehicle for a return trip with 
dry freight. To use the container again, 
it is unrolled on floor of truck and in- 
flated. A sanitary poly liner is then 
easily spread within the container and 
also inflated—ready for another load. 





i L 
Van-Tank is first unrolled on floor of trailer, 
inflated with low pressure air. 


Sanitary plastic liner is quickly spread, with no 
contact with interior of liner. 


Liner itself is then inflated, and Van-Tank is 
ready to receive its load. 


Silver polish in a polyethylene tube 
stays creamy, won’t dry out or cake up, 
and is more convenient to use. The exact 
amount needed can be dispensed right 
where it’s wanted. And, when the 
squeeze is relaxed, excess is drawn back 
by the tube. New tube is printed in blue 
and red on white background, has a 
stand-on cap. 





U.S.1. Introduces Two New PETROTHENE 
Resins For Injection Molding 


Top Quality Polyethylene Resins Sell for New 
Low Price of 26¢ A Pound 
U.S.I. has developed two new polyethylene resins tailored exclusively to 
the needs of injection molders producing toys, novelties and housewares. 
Called PETROTHENE 117 and PETROTHENE 213, they can be obtained from 


New PETROTHENE resins are tailored exclusively 
for injection molded housewares, toys, and 
novelties. 





Booklet Details Uses 
For Powdered Polyethylene 


U.S.I. has published an 8-page booklet 
which explains in detail how U.S.I.’s 
finely divided or powdered polyethylene, 
introduced under the trade name 
“MICROTHENE”, is used. Applications 
covered—many of which are not feasible 
with conventional polyethylene—include 
metal, textile, and glass; large mold- 
ings; and miscellaneous uses such as 
rubber additive, wax additive, and 
anti-tack agent. Data are also given on 
the sizes and grades of MICROTHENE 
polyethylene resins available. Copies 
may be obtained by writing to Technical 
Literature Department, U.S. Industrial 
Chemicals Co., 99 Park Avenue, New 
York 16, N. Y. 








U.S.I. at 26¢ a pound—a record low 
price for top quality polyethylene resins. 

PETROTHENE 117 (density 0.917 to 
0.920, melt index 7.0 to 10.0) provides 
good appearance, extreme toughness and 
high gloss. Items molded from it can be 
expected to have low to medium stiffness. 

PETROTHENE 213 (density 0.921 to 
0.925, melt index 7.0 to 10.0) produces 
moldings of excellent appearance, good 
toughness and very high gloss. End 
products obtained are characterized by 
medium to high stiffness. 


Processing Properties 


PETROTHENE 117 and 213 are high-flow 
polyethylenes, so permit short injection 
molding cycles. Thus, economical pro- 
duction rates are possible. Molders of 
colored items will appreciate the ease of 
pigmentation offered by both new resins. 
They combine readily with most pig- 
ments by either dry blending or homoge- 
nization. 

Optimum molding conditions will vary 
with equipment used and end-use re- 
quirements; these should be determined 
in each application. Technical assistance 
in determining proper conditions for 
specific applications is available on re- 
quest from U.S.I1. Technical Service En- 
gineers. Or, for additional technical data 
on PETROTHENE 117 or 213 write Tech- 
nical Literature Department, U.S.L, 
99 Park Avenue, New York 16, N. Y. 
1F YOU WOULD LIKE further information on any 
| developments reported in U.S.1. Polyethylene News, 

U.S.1. will be glad to send you the names of the manu 

facturers. U.S.1. also invites you to Send information 


on your new developments for possible inclusion in 
the News. 


Address the Editor 
U.S.1 PolyethyleneNews, US. Industrial Chemicals Co 
99 Park Avenue, New York 16, New York 











Flower Pots Made from Ceconut Husk Fibers with Aid of Polyethylene 


* 


In Puerto Rico, polyethylene film is 
being used as a mold liner in the produc- 
tion of plant pots from “Coir” fibers— 
the commercial name for the product 
obtained by defibering the husk of the 
coconut. These fibers—which are heavily 
lignified—yield potash and phosphoric 
acid on decomposition, so offer consider- 
able value as fertilizer. Urea formalde- 
hyde serves as a binder. 

The developer of this process reports 
it has been in successful use for two 
years, credits polyethylene film with 
making it possible. Illustration shows 
how he lines mold cavity and punch 
with polyethylene. 


Punch, mold cavity, and finished plant pot made 
of coconut fiber with help of polyethylene film. 





POLYETHYLENE 
PROCESSING TIPS 


Series V, No. 6 


ANNEALING CHAMBER IMPROVES 
OPTICAL PROPERTIES OF 
POLYETHYLENE FILM 


Clarity and gloss of blown polyethylene film are sub- 
stantially improved by enclosing the blown tubing with 
an annealing chamber, or “chimney”, located between 
the extruder die and air ring. (See schematic below.) 
The new technique has little significant effect on the 
strength characteristics of the film. It does, however, 
require closer control to maintain bubble stability. 

The chimney, a development of U.S.I.’s Polymer Serv- 
ice Laboratory, can be made of inexpensive materials 
such as cardboard, glass or insulated metal. It can be 
constructed in two sections or hinged, to eliminate 
threading the “bubble” through the chamber. 

Although chamber diameter is not critical, best results 
are obtained with a chamber diameter 2” to 3” larger 
than the die diameter. 


Importance of Retention Time 
The degree of improvement in optical properties depends 
on retention time — the time it takes extruded film to 
travel from die lips to top of the chamber. This is a 
function of haul-off speed and chimney height. 

A retention time of 2 seconds gives maximum optical 
improvement but requires a chamber height of 30” at 
haul-off speeds of 75 ft/min. This is not feasible from a 
production standpoint as serious blocking of warm film 
occurs and gauge is difficult to control. 

With respect to production, a retention time of one 
second seems optimum. This gives significant optical 
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improvement at more realistic chamber heights — 10”- 
14” — and haul-off rates — 50-70 ft/min. 


Effect on Film Properties 


Test results given in the accompanying table show that 
the annealing chamber improves the optical properties of 
film made from some polyethylene resins more than others. 
In both transmittance and gloss, low-density resins are 
improved more than higher-density resins; and higher- 
melt-index resins more than lower-melt-index resins. 
An increase in blocking and reduction in slip may 
occur in some cases due to less time available for cool- 
ing. This can usually be corrected by increasing the 
distance between the die and the nip rolls, or by use of 
anti-block agents and higher slip formulations. 


Technical Help and Data Available 


U.S.I. engineers are continuing work on the annealing 
chamber study. They will be glad to consider your par- 
ticular operation and help in adapting the method to 
your needs. You are also invited to write for a new paper 
describing the annealing chamber in greater detail. 
Address Technical ‘Literature Departnent, U.S. Indus- 
trial Chemicals Co., 99 Park Ave., New York 16, N. Y. 


How Annealing Affects Optical and Strength Properties 
of Film from PETROTHENE® Polyethylene Resins 








PETROTHENE 239-27 205 200-28 201 
Resin (5/MI; 0.929 (3/MI; 0.924 3/MI; 0.916 (5/Mi; 0.916 
density) density) density) density) 





Retention 

Time, Sec. 0 1 0 1 0 1 0 l 
Haze, % 7.9 76 79 6.8 10.5 68 9.5 5.1 
Gloss, % 10.2 
Transmit- 

tance, % 68 72 54 61 38 57 39 70 
Impact 

Strength 

Sand Bag, ft. 1 1s i >9 


118 109 123 75 93 69 104 


Dart Drop, g. 215 80 -— 255 
Elmen. Tear 
M.D. 175 45 


T.D. 170 65 





USTRIAL CHEMICALS CO. 
Division of Notione! Distillers and Chemical Corp. 


99 Park Ave., New York 16, N. Y. 
Branches in principal cities 








Colorful 


olyethylene 


... Offers your 
customers powerful 
sales advantages 


When you supply your customers with polyethylene film, 

you provide them a packaging material that offers three important 
2s advantages. First, the film's toughness provides superior 

protection for packaged goods. Second, its clarity, 

high gloss and soft, natural flexibility add a look of quality 

and a clear un ycted view of the product. Third, the film 

can ea >t with colorful designs, sales messages and 

product informa ’ producing brilliant showcases 


that draw atte: ) your customers’ products. 


Polyethylene film can be printed at high speeds, 
with sharp registration and good ink adhesion. Package: 


can be formed on automatic machinery and sealed by heat 


U.S.I. produces a number of PETROTHENE® polyethylene resins 
ideally suited for producing clear or printed packaging 
film. These resins offer excellent drawdown properties and a 

f 


superior combination of toughness and clarity in finished film. 


A helpful new U.S.I. booklet, “Printing On Polyethylene”, is 
available upon request. It contains information on film treatment, 
printing techniques, inks, and field test procedures. For your 


copy, or for information about PETROTHENE resins, contact your 
nearest U.S.|. sales office or write to the address below 

U.S.1. is helping to expand your polyethylene film market with ads, 
similar to this one, addressed to the package-using industries 
These ads are designed to pre-sell your potential customers on the 
sales appeal and other advantages of polyethylene film packaging. 


USTRIAL CHEMICALS CO. 
Division of Netione! Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 

Branches in orincipal cities 





APPLICATION 


BLOWN FILM Garment bags 


Soft-goods bags 
Produce bags 
small 
smal! or 

large 


large 


Gwe WE 1 O 


Pie vYoerrmYLENE RESINS 


RESINS SUGGESTED FOR FILM EXTRUSION 


GAUGE (MIL) ESSENTIAL PROPERTIES 


Excellent draw-down, excellent clarity, high gloss, resistance to blocking, good slip. 


High draw-down, high clarity, good 
fair toughness .. 


Moderate toughness, clarity, gloss, resistance to blocking, good slip 


Very high toughness, clarity, gloss, resistance to blocking, good slip... 


High toughness, fair clarity, gloss, resistance to blocking, good slip... 


Chemical packaging bags 


drum liners 


onstruction 
FLAT FILM, 
CAST & WATER 
QUENCHED Soft-goods 
verwrap 
Breadwrap 
Produce bags 
Frozen vegetables 
) packaging 


AGRICULTURAL FILM ch 


PAPER COATING 


WIRE AND CABLE 


OATING 


INJECTION MOLDING 


BOTTLE BLOWING 


THERMOFORMING 


PIPE EXTRUSION 


CALENDERING 


FORM: Solid cubes approximately 
COLOR: All PETROTHENE types ar 
PACKAGING: 50-Ibs 
rubber Sealdbins or 100,000-ibs 
MINIMUM ORDER: 50 Ibs 
TERMS: Net 30 days 
AVAILABILITY: Warehouse 
U.S. |. Sales Office w y 
TECHNICAL SERVICE: For te 


polyethylene < 


Very high toughness, resistance to blocking, good slip. 
Extreme toughness . 


0.75 to 2.0..... 
0.75 to 2.0 


High draw-down, clarity, gloss, resistance to blocking, good slip 
Excellent clarity, gloss, resistance to blocking, high stiffness 
Excellent clarity, gloss, stiffness ; 

Excellent strength, clarity, gloss, resistance to blocking, good slip. 
Extreme toughness, low temperature flexibility. . 

Extreme toughness, good appearance 


Moderate toughness, high draw-down 


RESINS SUGGESTED FOR OTHER APPLICATIONS 


ESSENTIAL PROPERTIES 


Good draw-down, freedom from odor, good adhesion, grease proofness, heat sealability 
Be GEG cote ccccccccccccescecerecocceocccceseeseces eoccccesece eeesves PPrTTTTirity 
Highest resistance to permeability..........sceseeees Cocecevccccccoseeonee Jocovece 
Minimum ‘‘neck-in’’ 


Excellent dielectric properties 
Excellent resistance to environmental stress cracking 
High frequency insulation, power cables 
Wire and cable jackets, where unusual stress crack conditions are encountered.............se0. 
Primary insulation for telephone cables, general insulation where color coding is required 
Good resistance to environmental stress cracking 


Weather resistant wire and cable; neutral supported secondary and service drop cable...... esees 

WD-1/TT infantry field wire ee 

Primary insulation for telephone cables; general insulation where color coding is required........ 
General-purpose applications 

Non-critical, non-specification insulation. .........cccesccccecceuceuee eevee 

TV antenna lead-in wire 


. Fast flow, maximum stiffness 


Size: 
Very large (> 20 oz) 
Very large (> 20 oz), high resistance to low-temperature brittleness and shattering 
Large (10 to 20 oz) 
Small (6 to 10 oz) 
Very small (<6 oz) 
Best transparency and gloss 
Best freedom from warp (low level of locked-in stresses) 


. Best appearance 


Highest environmental stress cracking resistance........ PWETTTITITITITT TTT iT titi Sccccsees eevee 


. Stiffness, chemical resistance, low water absorption 


Maximum resistance to sag 

High stiffness and thin walis............ Sabeoetocnceveeseeanecs caseene pecececesedes 
Optimum toughness and great flexibility 

Good balance of end properties....... ‘ 


. NSF approved for potable water 


Nonpotable water supplies ...........seee0. oo abens MTTITITTTTTTithLL Le... 


Pee Pee EU EU OTC SUC Cee Cee UCSC UTES S CC OCC CCS CCCP eee | 


: 


SUGGESTED 
/PETROTHENE RESINS 


207, 239, 240-62 
112, 206, 207 


205, 210 
112 
200, 205, 210 


200, 204 
200, 301 


239, 112 

218 

218 

112 

200 

205, 200 
109-216, 201-210 


SUGGESTED PETROTHENE RESINS 


203-2 
205-15, 239-2 
201-2, 201-63, 205-15 


300-6 
300-200 
300-Color Code 


301-3 


301-6 

301-200 
301-202 
301-Color Code 


302-6 
302-506, 304-516 


208 

202 

202, 203, 207, 208 

201, 203, 206, 207, 239 
200, 204, 205, 240 

101, 207, 208, 209-2, 241 
202 


101, 102-2, 201, 206 
101, 102-2, 301 


205, 239 
239, 301 
239 
301 
205 


102-216, 109-216 
550-218 
102, 102-216, 109-216 


U.S Proustriat CHEMICALS CO. 


99 Park Ave 





Solving unusual problems with Riegel papers 


stickiest adhesives 


Choosing a release paper that will keep pressure-sensitive adhesives clean and 
sticky, and still peel easily, requires careful study. Every adhesive is different. 
Even the same adhesive varies when applied to different materials . . . and it 
varies with the coating process used. 


The same is true with separating papers for interleaving tacky rubber and 
plastic compounds, papers for casting films and foams, container liners, and 
separating papers for plastic laminates. 


Users of pressure-sensitive adhesives and tacky materials of all sorts have 
been coming to Riegel for over 15 years for help in solving important release 
paper problems. 


The Riegelease line of release papers is available in several 
weights with a variety of coatings, one or two sides, on colored 
papers and printed if desired. Our technical data folder is your 
best place to start. Write for it . . . you'll get samples too. 


Send today for FREE Riegelease Selector Manual 


‘Ri a | el . Technical Advisory Service 
Cg eee Write to: 


Riegel Paper Corporation 
Box 250, New York 16, N. Y. 
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~~ P-30-300 


CONTROLS — Manual, automatic single cycle, and full- 
automatic control with low-pressure die closing. 


PUMPING SYSTEM — Dependable Oiigear operating 
system, incorporating reversing pump. Provides shock- 
free operation even at high speeds. 


MANIFOLD BLOCKS — Reduce hydraulic piping to a 


minimum. 


HEATING CYLINDER — Internally heated torpedo in 
heating chamber assures maximum plasticizing capac- 
ity and more thoroughly plasticized material. Result — 
lower heats required; faster cycling possible because 
of shorter cooling time. 


PREPLASTICIZING UNIT — At a convenient working 
height. All parts easily accessible. Heating chamber 
ean be easily removed for cleaning. 


HYDRAULIC CLAMP — Assures faster operation and 
ease of die set up. Machine can be set for minimum 
clamp-ram travel for faster cycles. 


SPECIFICATIONS 


Clamping capacity (tons) 
Maximum amount of material 
30 (styrene) 

Plasticizing capacity 

per hour (pounds) ».140 (styrene) 
Maximum die size Ts ol x 36 
Daylight opening ............:cccccceeeeereens WM, A 
Clamping stroke Bebo 
Injection pressure on material {psi) 
Injection rate (cubic inches per minute) ....,. 
Floor space required .............0.. panies 1 
Over-all height 


preplasticizing type 


injection machine 


The Farrel Watson-Stillman P-30-300 is 
brand new, from base to preplasticizing 
unit. In appearance it is trim and compact 
and in performance it’s tops. 

It’s versatile too. Because of thorough 
plasticizing and more-effective pressure on 
the material, you can mold the more-diff- 
cult materials. 

Besides the features listed, the P-30-300 
offers a water-cooled injection bracket and 
plunger, controlled clamp and megrene 
speeds, and adjustable die-opening speed. 
Nozzle shut off and positive stop can also 
—— if desired. 

rite today for a quotation and com- 
plete specifications. 


FARREL-BIRMINGHAM COMPANY, INC. 
WATSON-STILLMAN PRESS DIVISION 
565 Blossom Road, Rochester 10, N. Y. 
Telephone: BUtler 8-4600 
Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 
European Office: Piazza della Republica 32, 
Milano, Italy 
Represented in Canada by Barnett J. Danson, 
1912 Avenue Road, Toronto, Ontario 
Represented in Japan by The Gosho Company, Ltd. 
Machinery Department, Tokyo, Osaka, and Nagoya 





FARREL 


WATSON 
STILLMAN 
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Injection, Compression and 
Transfer Molding Machines, 
Laboratory and General-purpose Presses 
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Home for Christmas 


<® 
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mr’ 
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Sragon’s Greetings 


DAVIS -STANDARD 


DIVISION OF FRANKLIN RESEARCH AND DEVELOPMENT CORPORATION 
MYSTIC, CONNECTICUT 
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MACHINE WORKS, 


Lembo 
IDLER 


ROLLS 


Lembo has engineered a stronger and lighter 
Idler Roll... stronger because of unique wall 
and fin design... lighter because it’s alumi- 
num. As the roll turns, heat is evenly distrib- 
uted and dissipated. This positively eliminates 
any chance of distortion. 


Aluminum 


SLAT 
EXPANDERS 


Put this Lembo Slat Expander to test under 
most severe conditions, including tempera- 
tures up to 500°. You'll get no wrinkles or 
creases in your films or textiles. Where fric- 
tion is not desired, it may also be separately 
driven without modification. 


Available in a variety of lengths for 
PRESSES mi EMBOSSERS mi LAMINATORS m HAUL-OFFS 


mele), ae Reo aw -','|- ie) 


LOOK TO LEMBO 


LEMBO 


INC. 


LEMBO AIR-BORNE SERVICE 
Private fleet speeds our engineers 
and field service experts to you. 


248 East 17th Street + Paterson 4, New Jersey — LAmbert 5-5555 
Cable Address: Lemco, Paterson 


Mfrs. PRESSES EMBOSSERS LAMINATORS ROLLERS 
There is only one Lembo Machine! Be cautious of ‘‘Lembo-type” imitations. 
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HIGH DENSITY. 


POLYETHYLENE 








PROFIT PARADE - i INFANTS’ FURNITURE gg 





Exclusive Selling Advantages Offered in Lifetime Tub 
































ELECTRICAL PARTS HOUSEWARES 


New Part Holds the Line Against Rising Costs Grace Helps Expand a Housewares Line 




















PACKAGING PRODUCTS INDUSTRIAL COMPONENTS MATERIALS HANDLING EQUIPMENT 


Plastics Development Pays Off for Hollow Products Grace Plastic Solves Friction Problem 2 Ways 


These products offer concrete evidence of manufacturers who have realized the profit-making 
opportunities to be found in high density polyethylene from W. R. Grace & Co. New products 
... better products .. . products that last longer . . . cost less to make .. . products with greater 
sales appeal . . . products that complete a product line—all can start with Grex High Density 
Polyethylene. If you have an application for high density polyethylene—or think you have— 
it will pay you to call Grace. Grex is the trademark for W. R. Grace & Co.’s Polyolefins. 


w.re._ GRACE 2«co. aay 
POLYMER CHEMICALS DIVISION CLIFTON, NEW JERSEY 
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WELDING HELMETS SERVING TRAYS MODERN CHAIRS 


So many good things 
serve you better 


because of fiber glass 
(Johns-Manville Fiber Glass, that is!) 


72 


MERRY-GO-ROUND HORSES 


Sturdy, weather-resistant playtime 
equipment... rust-proof gardening 
gadgets ... all kinds of protective 
headgear. There are thousands of 
intriguing, lightweight plastic prod- 
ucts that serve you better and last 
longer because they are reinforced 
with Johns-Manville fiber glass. It 
has opened new worlds of useful 
products that are both easy to main- 
tain and pleasing in design. 
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BOWS & ARROWS 


FIRE HELMETS 


The tough glass fibers produced 
by Johns-Manville for the rein- 
forced plastics industry (available 
as fabric, roving, and mat) are 
stronger than steel by weight... 
lend strength and exceptional dura- 
bility when combined with plastics. 


JOHNS MANVILLE 
PRODUCTS 
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GARDEN HOSE REELS 


Perhaps you can improve your 
product—or develop new ones—with 
Johns-Manville fiber glass textile 
products. For information, write: 
Johns-Manville, Box 14, N. Y. 16, 
N. Y. In Canada: Port Credit, Ont. 
Cable address: Johnmanvil. 


JOHNS-MANVILLE 


FIBER GLASS 


HAMMER HANDLES TOTE BOXES 


LOOK FOR THIS LABEL 


RCED WITH | 


REINFC 


JM 


Johns-Manville 
FIBER GLASS 


...1T’S YOUR ASSURANCE 


OF A QUALITY PRODUCT 








6 8) 
QUALITY! 








i wer 
COSTS! 





only 9720 lets vinyl makers 


If you find yourself in the “cut cost keep quality” 


All this explains why time-tested 9720 is the largest 
in expect selling polymeric today. Why not let this talented low- 


1use 9720 con- cost performer take you out of the “cut cost—keep 
tributes the quality characteristics a polym 


squeeze (and who isn’t these days), you « 
real help from Plastolein 9720. This is be« 


ric, yet quality’ squeeze. For complete details write Dept.F-12 


is the lowest cost polymerit aval » today for booklet—‘‘Plastolein Plasticizers.” 


9720 offers excellent permanence in terms of low 
volatility, low migration, and resistance to “wipe off,” 
heat and ultraviolet light—which make it an ideal pri- eee 
as PLASTOLEIN® PLASTICIZERS 
mary plasticizer for many formulations. And its ability 
to match the low temperature properties of many mono- 
merics vastly widens the range of its uses Organic Chemicals Division, Emery Industries, Inc 
Also—9720—which processes like most monomerics Carew Tower, Cincinnati 2, Ohio *« Vopcolene Div., Los Angeles 


; ; Emery Industries (Canada) Ltd., London, Ontario 
—is fluid enough to be handled economically in bulk. Export Division, Cincinnati 
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SPACE AGE film balloon typifies ag- 
gressive growth of plastics films into 
new industrial markets. Model shown 
at right is designed to be inflated in 
space, where the two halves will sepa- 
rate, leaving the metallized lower half 
to collect solar energy needed to run 
delicate satellite machinery. 


You 
can do 
wonders 


MODERN 
PLASTICS 


Photo, Goodyear Tire & Rubber Co. 


with film 


cut product costs 


.’ improve product performance 


,~ create new concepts in product design 


V isualize a material that has an average ten- 
sile strength of 20,000 p.s.i., and yet is twistable, 
wrappable, foldable, and bendable . . . 

. visualize a material with a dissipation 
factor of 0.12 at 1 mc. frequency and flexible 
enough to be tied into a knot, thin enough to 
slip into a slot for which paper was too thick... 

... Visualize a material with a burst strength 
of 40 to 75 (Mullen) p.s.i. that can be inflated 
to almost any size or shape... 

. visualize a material that can resist tem- 
perature extremes from —60 to 150° C., yet 
resilient enough to be rotated continuously 
around a series of rollers. 

If you can orient your thinking in this direc- 
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tion, then you are in the wonderful world of 
plastics industrial films, where inflatable 
buildings can be erected in seconds . . . where 
electroluminescent lighting panels can bend 
around corners . .. where flexible printed cir- 
circuits can solve the many complexities of 
modern electronics. 

And engineering (non-packaging) film is big. 
Its use has doubled in the past five years and 
by 1965 is expected to account, together with 
fabric replacement applications, for 600 million 
lb. of resin annually. 

For those designers who are first beginning 
to understand the effectiveness of the plastics 
films, for those designers who are yet to be 





Inc. 


IN ELECTRIC MOTOR, polyester film won the 
nod as choice slot insulation material. Its in- 
herent properties—high dielectric strength and 
abrasion and moisture resistance in thin 
gages—have made electrical designers pick 
it for a host of applications. 


Photos, E. I. du Pont de Nemours & Co., 


INSULATING properties of thin-gage polyester film 
prevent surges between aluminum cable shield and insu- 
lated wiring. At the same time, the film's strength pre- 
vents shielding from chafing as well as puncturing coated 
insulation of the wires. 


initiated, this review summarizes what has al- 
ready been done with plastics films—and what 
is yet to come! 


Radical new concepts 


On the horizon, for example, is an extended 
use of plastics films to solve the complexities of 
tomorrow's “space travel” and “space re- 
search.” At a recent Air Force conference, Dr. 
Carl E. Snyder of The Goodyear Tire & Rub- 
ber Co. reported that plastics films sent into 
space may actually become stronger than on 
earth when exposed to environmental extremes 
that can weaken or destroy metal. His reason- 
ing behind the statement is threefold: 1) poly- 
mers do not boil away as easily as metals under 
the influence of the near-complete vacuum of 
space; 2) those molecules which do boil away 
are the molecular system’s “weak sisters” 
whose loss frequently leaves behind an en- 
hanced polymer; and 3) gases such as oxygen 
tend to fuse to the ends of molecular chains 
broken by ultra-violet bombardment, thus mak- 
ing the break permanent, or the broken chains 
can recombine to form a strong, and sometimes 
even stronger, polymer structure. Polyester 
and polypropylene film were cited by Dr. Sny- 
der as most likely candidates for space use. 

On a more practical level, two of the more 
radical concepts involving plastics films are al- 
ready with us—and showing signs of strongly 


influencing tomorrow’s industrial design. These 
two concepts are: 1) flexible printed circuits 
and 2) electroluminescent light panels. 

The flexible printed circuit is a simple sand- 
wich in which the etched metal circuit (gen- 
erally copper) is bonded permanently between 
two layers of plastic film. For those applications 
where high temperatures and corrosive atmos- 
pheres are involved (e.g., in missiles), the 
fluorocarbon films (Du Pont’s FEP-fluorocar- 
bon and Minnesota Mining & Mfg. Co.’s Kel-F 
fluorocarbon) can be put to use. For those ap- 
plications where temperatures do not exceed 
125° C. and environmental conditions are not 
as rigid, polyethylene, propylene, vinyl, and 
polyester films have been successfully used. 
Sanders Assocs. Inc., Nashua, N. H., and Inter- 
national Resistance Co., Philadelphia, Pa., are 
reportedly working on producing such flexible 
circuits to meet design demands in complex 
electronic systems and long-length wiring that 
can not now be serviced by rigid circuits. 

Electroluminescence, the most recently dis- 
covered means of converting electricity into 
light, has only now started to get off the ground 
—and plastics films are already playing a major 
role. Volume-wise, it could be a big market for 
the films. Estimated size of the EL market this 
year is from $4 to $6 million; for 1965, experts 
are predicting a $200 million market. 

Electroluminescence is based on the use of 
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special phosphors that can convert electrical 
energy into light. Unlike incandescent or 
fluorescent products, no filaments or vapors 
are involved. Three systems are currently in 
use. The first, used by Sylvania Lighting Prod- 
ucts, is made up of a thin ceramic plate coated 
with phosphors and protected by a clear layer 
of 5-mil rigid vinyl (from Union Carbide). The 
vinyl film shields the phosphor layer from 
breakage and abrasion while providing clarity 
for the EL glow to pass through. In a second 
reported system, the phosphors are suspended 
in cast vinyl film and laminated to a rigid glass 
backing plate. 

But it is in the third system—a truly flexible 
EL panel—that plastics films really come into 
play. As developed by General Electric and 
used by them in a new night light, the panel 
is created by first suspending the phosphors in 
cast Cyanocel film (available from American 
Cyanamid Co.) 

The cellulose film is then sandwiched between 
a transparent face of glass cloth and a backing 
of aluminum foil. The entire assembly is finally 
enclosed in an envelope of polychlorotrifluro- 
ethylene film (based on 3M’s Kel-F resin and 
supplied by Visking Co.) that serves as a mois- 
ture vapor barrier. 

The EL night light provides 4.5 footlamberts. 
It is a “4o9-watt unit, has a rated life of 15,000 
hr., and operates for many months on just a 1¢ 
current cost. 

Immediate markets for EL: night lights, exit 
signs, instrument lighting. Potential markets: 


wall murals, table tops, decorative columns. 
And eventually (experts say within 5 to 10 
years): complete area lighting! 


Film for electrical applications 


The most impressive demonstrations of the 
new technology of “plastics films as engineer- 
ing materials” has taken place in the electrical 
and electronic fields where demand for added 
performance, reduced costs, and compactness 
in design is most insistent. 

Take the construction of a telephone ex- 
change area cable as a typical example. The 
build-up begins by convolutely wrapping a 
core of wires in 3-mil polyester film (Mylar 
film from Du Pont); over this is placed an 
aluminum shield; over the shield, a wrapping 
of 2-mil acetate film (from Celanese); nylon 
filaments bind the assembly tightly together; 
and polyethylene is then extruded over the en- 
tire unit. And what is the function of the plas- 
tics films? Together, they offer a high degree 
of heat insulation that prevents softening and 
sticking of the wire insulation during extrusion 
of the polyethylene jacket. Individually, the 
polyester film provides a barrier for lightning 
surges between the cable shield and the in- 
sulated conductors, the acetate film evens out 
the contours of the aluminum shield to prevent 
it from cutting into the polyethylene jacket. 

In the variety of plastics films available, the 
electrical engineer finds he has a sufficient bal- 
ance of properties to meet most any problem. 

Polyethylene and polypropylene film are al- 


FLEXIBLE electroluminescent panels, based on phosphors 
suspended in cyanoethylated cellulose film, are put to use 
in a unique night light. Kel-F film also is used as a 
moisture barrier in similar assemblies. 


FLUOROCARBON FILM’S excellent electrical properties and high- 
temperature resistance are put to work in flexible printed circuit 
(left) and printed cable (right). Top layer of film is stripped off 
the end of circuit (lighter area) for attachment of connectors. 





Photo, General Electric Co. 


Photo, E. I. du Pont de Nemours & Co. Inc. 
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AS TOUGH, weatherable surfacing material, 
pigmented polyvinyl fluoride film is applied to 
underside of steel roofing panels to eliminate 
the costly as well as time-consuming task of 
painting the factory ceiling. 


ready going into specialized electrical applica- 
(cable tape, capacitors, phase separa- 


tions 
tors). Acetate film is widely used in the elec- 
trical industry for its good mechanical proper- 
ties, its high dielectric strength (at 25° C., 
and 0% RH, 2800 to 3600 v./mil; at 50% RH, 
2300 to 3000; at 95% RH, 1300 to 1800), and its 
resistance to electrochemical corrosion. Ap- 
plications include: interleaving or layer insula- 
tion for solenoid coils, transformer windings, 
and relay coils; tubular condenser dielectric 
film; magnet wire wrappers; and motor slot 
insulation and slot wedges. 

Among the newer films, it has been the poly- 
esters (notably Du Pont’s Mylar) that have 
made the greatest impact. Its electrical proper- 
ties are outstanding: dielectric constant at 
25° C., 60 cycles, is 3.2; at 1 ke, 3.1; at 1 me, 
3.0. Power factor at 25° C., 60 cycles, is 0.003; 
at 1 ke, 0.005, at 1 me, 0.016. Dielectric strength 
at 25° C., 60 cycles, is 4000 volts/mil; volume 
resistivity at 25° C. is 1 10° ohm-cm. 

Here are the three major areas of use for 
the polyester films, as reported by Du Pont. 

Motors: The final link in a series of technical 
innovations that led to widespread redesign of 
small electric motors was the development of 
polyester film for insulation systems. In slot 
liners, for example, the film’s high physical and 
dielectric strength and its temperature proper- 
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ties allowed manufacturers to reduce slot di- 
mensions by about 4, replacing 15-mil paper 
with 742-mil polyester film. In phase insulation, 
as another example, replacement of paper with 
thinner-gage polyester saves space and pro- 
vides improved resistance to coil-to-coil failure. 
Capacitors: The trend toward miniaturization 
owes much of its progress to the high dielectric 
properties of polyester film. In round numbers, 
the ratio of gage for equal dielectric capabili- 
ties between film and paper is about one to 
two! And within its temperature range (up to 
130° C.), the film provides a higher level of 
insulation resistance than do conventional 
materials. Metallized polyester film also stands 
out as a possible contender for traditional film- 
foil and paper-foil capacitar constructions. 
Wire and cable: As a replacement for 12-mil 
rubber-filled cotton tape used to protect wire 
insulation from mechanical abuse, manufac- 
turers are currently using a 1-mil-thick tape 
of polyester film. On a square yard basis, the 
cost of the plastic film is about one third that 
of the rubber-filled material! In addition, its 
strength allows increased production speeds, 
while over-all wire diameter is reduced, with 
corresponding savings in jacketing materials. 
Polyester film is also used in electrostatic 
shielding, where laminations of polyester and 
foil replace heavy metal braids; primary insu- 
lation where the film’s high dielectric strength 
and low moisture absorption (less than 0.4% 
after 24-hr. immersion) provides low-voltage 
wire of minimum insulation build-up with 
maximum reliability; and as an insulation 
guard to protect conductor insulation from 
puncturing or chafing by metal braid. 


And now for the new films! 


In the polyester field, mention should be 
made first of Acme Backing Corp.’s Terafilm 
polyester film (based on Eastman Chemical’s 
resin) which has just appeared on the market. 
It is recommended for use in capacitors (where 
its characteristics indicate it may possibly be 
able to be used uncased), in cable and wire, 
in coils, in slot liners, and in tapes. Its dielec- 
tric constant at 1 ke., 25° C., is 3.15; at 75° C., 
3.11; at 100° C., 3.12; at 125° C., 3.19. Its dissi- 
pation factor, at 1 ke., 25° C., is 0.0043; at 
75° C., 0.0022; at 100° C., 0.0022; and at 125° 
C., 0.0072. Dielectric strength vs. time for %4- 
mil film at 60 cycles and 25° C., is 4800 volts/ 
mil for 10 sec.; 2000 v./mil for 10* sec.; and 
1100 volts/mil for 10° seconds. 

But outside of the polyester film field, there 
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are even newer plastics waiting to be heard 
from. And to the same extent that polyester 
films have supplemented more conventional 
films and opened new electrical applications, 
some of these newer materials may supplement 
the polyesters and further expand potentials. 

Fluorocarbons: Historically, the first major 
advance in capacitor construction—capacitors 
that could operate in the 200° C. range with 
adequate levels of insulation resistance and 
dielectric strength—came with films of TFE- 
fluorocarbon resins (Teflon film from Du Pont). 
More recently, FEP-fluorocarbon films (Teflon 
film from Du Pont), commercialized early in 
1960, have been made available that offer lower 
price, freedom from pinholes, ability to oper- 
ate in the 130 to 250° C. range, and heat seal- 
ability. The material shows promise as a mois- 
ture- and solvent-proof thin-wall jacketing, as 
thin-wall primary insulation, and in formed 
coil applications where extreme temperatures 
or unusual chemical atmospheres prevail. The 
dielectric strength of 1-mil film is 3200 volts/ 
mil; in 15-mil film, it is 1500 volts/mil. Dielec- 
tric constant at 23° C., 30 cps. to 3 mc. and at 
—40 to 240° C., 1000 eps., is: 2.2; dissipation 
factor under both similar conditions is 0.0002. 
Volume resistivity is > 10'7 ohm-cm. 

Minnesota Mining & Mfg.’s_ polytrifluoro- 
chloroethylene film (Kel-F) is similarly ex- 
pected to find outlets in electrical markets. The 
unplasticized film has a dielectric constant of 
2.3, dissipation factor of 0.004, volume resistiv- 
ity of 1 « 10"*, and dielectric strength of 2500 
volts/mil for a 1-mil film. For plasticized Kel-F, 
the dielectric constant is 2.4; dissipation factor, 
0.013; volume resistivity, 1 « 10". 

Polyvinyl fluoride film (Teslar by Du Pont) 


is currently being evaluated as curing tapes 
for rubber-insulated cable, pigmented tapes for 
conductor color coding, and weatherable jack- 
eting. Its dielectric constant at 72° F., 1 ke, is 
6.8 (8.5 when the film is pigmented). Dissipa- 
tion factor at 72° F., 60 cycles, is 0.006; at 1 kc, 
it is 0.013. Volume resistivity at 72° F. is 3 x 
10'* ohm-cm., at 270° F., it is 1 « 10'°. Dielec- 
tric strength, 60 cps., kilovolts/mil is 4.1 for 
1-mil film, 2.3 for 3-mil film. 

The most recent of plastics films to go after 
the electrical market is a very new chemically 
modified (cyanoethylated) cellulose known as 
Cyanocel and marketed by American Cyana- 
mid Co. Two of the film’s striking electrical 
properties stand out: its high dielectric 
strength (13 at 100 cycles at 25° C., 12.8 at 1 
ke, 11.7 at 110 ke, and 10 at 1 mc.) and its low 
dissipation factor (less than 0.02 at 25° C. at 
100 cycles, 1 ke, and 10 ke, 0.04 at 100 ke, and 
0.12 at 1 me. at 25° C.). It can be cast into film 
from 4 to 10 mils thick. Its first commercial 
application: a flexible electroluminescent light- 
ing panel (described above). Future possibili- 
ties: microminiaturization of electronic compo- 
nents such as capacitors and transformers. 


Film as a structural element 


Striking evidence of the strength of plastic 
film is the recent emphasis on inflatable film 
structures, so-called air-houses, and bubble 
buildings—primarily of polyester or PE film. 
The trend started in 1959 and has progressed 
steadily since. This year, a number of high- 
altitude balloons fabricated of either poly- 
ethylene or polyester film were sent up by the 
military—and on Aug. 12, plastic film had its 
biggest boost when the (To page 173) 


IMPERMEABILITY of PE film 
to gases has opened such new 
industrial uses as Seals over 
metal stoppings in coal mines. 
Seals direct vital air currents 
toward working faces. 


Photo, Koppers Co. Inc. 





Shells and bullets of plastics— 


e Shotgun shells that perform better 
here’s why e Training bullets that cost less 


e Cartridges that bring safety to new sport... 


. . . these are among the reasons for, and result of, 


use of new plastics materials and processing techniques 


Be srinttns in resin technology and processing 
methods are broadening plastics’ market base 
in the field of small-arms ammunition far be- 
yond their initial penetration as special-pistol 
bullet jackets (see “Polyethylene cartridges,” 
MPI, p. 95, Dec. 1958). At the moment, the 
primary target areas are shotgun shells and 
pistol training ammunition; and the most 
important materials are high-density poly- 
ethylene and nylon. But broader markets and 
more diversified material usage are being seri- 
ously discussed in many quarters. 


Better shell bodies 


The routes along which plastics are traveling 
to success in this application are the twin 
avenues of product improvement as well as 
lower cost. 

Traveling along the first route is Reming- 
ton Arms Co. Inc., Bridgeport, Conn. In design- 
ing its premium grade SP (S for steel, P for 
polyethylene) shells with a high-density poly- 
ethylene body and steel head, the company did 
increase the cost of the product; but in doing 
so, it came up with a shell that would satisfy 
the demands of the all-weather hunter for 
ammunition that is weatherproof, will not swell 
in rain, sleet, or snow, and one that is dimen- 
sionally and ballistically stable. Superiority of 
product in this instance decisively outweighed 
considerations of cost. The new shells are avail- 
able in 12-gauge long-range loads in 2-, 4-, 6-, 
and 7'%-shot size. 

The significance of the Remington Arms 
development, however, does not lie simply in 
the production of better shotgun shell. Of equal 
importance is the fact that new production 
techniques were developed to make it. 

The shell bodies are extruded in a one-piece, 
corrugated seamless construction. According 
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to Remington Arms, linear polyethylene, as or- 
dinarily processed, would not be strong enough 
for the shell body but would result in body 
cut-offs and splits. To overcome this strength 
problem, Remington uses what it terms a biax- 
ial orientation process, which it claims makes 
the material four to five times stronger. Details 
on the process, on which the company states 
patents are pending, are not available for pub- 
lication. However, it should not be confused 
with the Hoechst technique of biaxially stretch- 
ing high-density polyethylene pipe (“Why 
biaxially oriented pipe?”, MPI, Nov. 1960, 
p. 111). This process involves the pulling and 
blowing of the extrudate, and results in a pipe 
with double the burst strength of unoriented 
pipe. How the Remington process differs from 
this method is not known. 

While Remington is commercial with these 
shells, other ammunition makers are currently 
doing development work with injection molded 
versions; however, this effort has not pro- 
gressed very far at this writing. 

The market for PE shotgun shells is large. 
While no precise figures can be cited, millions 
of duck hunters and upland shooters can use 


INDICATION OF QUALITY: Remington Arms 
SP shells went through cycle in a home washer; 
looked perfect, chambered and fired like new. 


ee 





SHOTGUN SHELLS by Remington Arms are 
first to use a high-density polyethylene body. 


them. Approximately 5 Ib. of polyethylene 
resin are used for each 1000 Remington Arms 
shell bodies. 


PE for shell wads 


A related development is the use of low- 
density polyethylene for over-the-powder wads. 
Remington has been using them in its factory- 
loaded ammunition and is now offering them 
to reloaders of shotgun shells. The Alcan Co. 
Inc., Alton, Ill., also injection molds wads for 
its shells and for reloaders. Of Eastman Chem- 
ical’s Tenite, the Alean wad (Air-Wedge) suc- 
cessfully replaces paper units. Here again, 
property improvement was the prime consid- 
eration, cost secondary (see photos below). 

Because of the economies made possible by 


COMPONENTS of Remington 
shells are shown with assembled 
shell. Biaxially oriented poly- 
ethylene body as well as the 
low-density wad are indicated 
by colored arrows 



































MOLDED PE WADS used in standard paperboard shells incorporate unique 
design features for improved action. Colored area in sketch of shell (right) 
made by The Alcan Co. indicates location and correct position of wad in 
assembled unit. Reverse view of wad (far left) shows details of molding. 
Wad is % in. wide and % in. deep (including nipple) 
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the injection molding process, the wads could 
be designed with intricate ribbing, wedging 
lips, molded-in holes, carefully controlled ta- 
pers, and still be competitive: 

1. The flat surface of the wad transfers the 
first forces of the primer explosion through 
the molded-in ribs, expanding the diameter 
of the wad at its base, wedging it in place for 
a time sufficient to improve powder confine- 
ment and uniformity of powder ignition— 
which eliminates muzzle flashes. 

2. The air cells designed into the wad (by 
molded-in ribbing and separator) aid in the 
wedging action; however, they also cushion 


REVOLVER CARTRIDGES of high-density 
PE (Colt) are loaded with wax bullet 


PROJECTILE of poly- 
ethylene, body of nylon, 
and primer; that’s the 
sum total of parts for re- 
volver training shell 


<=, 


NAN 


the violent action of a smokeless powder ex- 
plosion—which improves pattern and makes 
recoil less noticeable. 

3. Finally, by designing the sealing lip with 
a radius increasing toward the base from the 
lip, maximum gas sealing was obtained. 

The wads are molded on a Netstal Rotomat 
Model 260/500 (5 cycles/min.). The weight of 
each shot is 16 grams. They are sold nationally 
at firearms, sporting goods, and similar stores 
at a list price of $5.95 per 1000. 


Shell-casing adaptor 


Another development still in the experimen- 
tal stage is concerned with the problem of 
using small gauge shells in a shotgun of larger 
gauge. This problem is an old one and in the 
past has been solved through the use of barrel 
adaptors. These are, in effect, smaller gauge 
barrels that fit into the regular shotgun barrel. 
The trouble with this type adaptor is that it 
cannot be used on some guns and is incon- 
venient in others. 

Can this problem be tackled by way of the 
shell rather than the barrel? 

Experiments conducted by Phillips Chemi- 
cal Co. give an affirmative answer. And by 
using Marlex high-density PE shell-casing 
adaptors, the company, in effect, increased the 
diameter of the shell. The casing, which is 
ejectable and reusable, is essentially a cylin- 
drical cover into which the smaller-gauge 
shell fits. Test results look promising, and indi- 
cate clearly that plastics’ design potential in 
this application will tend to make the 12-gauge 
shotgun more universal, more than ever better 
able to handle available loads for a greater 
range and variety of shooting conditions. 


Training bullets at lower cost 


The case for cost-reduction by plastics in 
training ammunition was first reported for 
mortar shells (see “ABS shells save $14 per 
firing,” MPI, Feb. 1960, p. 90). Now plastics 
have moved into pistol ammunition as well 
and are bringing similar economies. While the 
mortar shell used acrylonitrile-butadiene-sty- 
rene polymer blend material, the (To page 186) 


BRASS CASING (far left) before firing and after 
minor use (second from left, note unretouched 
crack at top). Nylon casing and PE bullet (third 
from left) before firing, and after 100 shots (ex- 
treme right). While somewhat blackened, both 
casing and projectile are still structurally sound. 
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TOMORROW IS TODAY FOR 


Films sheets, CARMMNGS 
Vinyl,in construction 


In competition and in combination with traditional materials, 


these vinyl forms have achieved significant penetration of the 


multi-billion-dollar construction market 


wis oft-heard lament that plastics’ share of 
the booming construction industry is just a 
poor 1 to 2% loses much of its force when it 
comes to the vinyls. For here is a plastic that 
has made solid inroads in the $15.5-billion-a- 
year market for primary construction mate- 
rials, and that has also forged for itself a prom- 
ising future. 

All this has been done in the face of 
obstacles, such as antiquated codes, building 
industry conservatism, competition from other 
materials, and lack of marked consumer de- 
mand, that have stymied many another plastic. 
Vinyl’s success is indicated by the incorpora- 
tion of an estimated 254 million lb. of vinyl 
resin in building products today, a total well 
ahead of the other plastic materials. 

Even in those areas of construction where a 


For similar coverage of construction sup testiens of rigid 
and semi-rigid extrusions, see Part I, MPi, Oct. 1960, p. 83. 


competitive all-vinyl product does not now ex- 
ist, vinyls especially in the form of films, sheets, 
and coatings, have combined with traditional 
materials that have already carved out tremen- 
dous market volume. This has not only widened 
the outlets for vinyl resin, but also has broad- 
ened the industry’s base by bringing in seg- 
ments of the economy that had never before 
had anything to do with plastics. 

Underlying the success of these products, 
whether all-vinyl or with vinyl components, 
has been the rise of construction costs in this 
country. These costs went up an average 2% 
within the past year, and a further increase of 
from 3 to 4% is foreseen for 1961 by analysts 
of the construction picture. 

Since the average 2% increase includes both 
material and labor costs, relief for the archi- 
tect and building contractor has to come in 


LAYER OF VINYL FILM is applied over roof deck by workman (right foreground) using roll applicator. 
Strips of hot tar are brushed on film to seat insulation panels, over which asphalt sheet is applied, also 
with roll applicator (background). This will then be topped with hot tar mopping. Vinyl film layer pro- 


vides moisture barrier, protects roof from hot tar drippings in event of fire. 


Photo, Monsanto Chemical Co. 





Photo, B. F. Goodrich Chemical Co. 


CALENDERED VINYL FILM fitted around 
shower bottom before workman installs tiles, 
acts as moisture barrier in stall shower con- 
struction. Vinyl film does a considerably better 
job at lower cost than sheet lead, asphalt felt, 
and copper barrier materials 


the form of materials that are not only inex- 
pensive, but also can be pre-assembled, quickly 
installed, and easily maintained. It is largely 
on the basis of supplying these needs that the 
vinyls have reached their present market posi- 
tion in the construction industry. 


Just how extensive are the vinyl applications 
in the building industry? Here are some of the 
major successful construction applications for 
vinyl coatings, film, and sheet. 


The combination approach 
Vinyl coatings, 
construction 


applied to traditional 

materials having the desired 
strength, add an abrasion and 
weather-resistant surface, integral color, sound- 
deadening and insulative qualities, and a 
pleasing warmth to the touch. Many of the 
products formed from these combination mate- 
rials have tremendous market potential. To 
give an example, it is estimated that some 
275,000 homes will be covered with vinyl- 
coated aluminum siding this year, a 50% in- 
crease over 1959. And prognosticators now talk 
about the use of this same siding on about 1 
million homes by 1970! 

A rosy view is also presented for vinyl coat- 
ings on other substrates, such as steel, gypsum 
board, wood, and concrete, and for products 
other than siding, such as shingles, gutters and 
downspouts, doors, and interior wall panels. 
One published estimate has placed sales of all 
vinyl-coated metals at about 40 million sq. ft. 
in 1959. Assuming an average selling price of 


structural 


40¢/sq. ft., this was a $16-million market last 
year. Also, vinyl resin producers and coating 
formulators can happily contemplate potential 
use of their products in the construction mar- 
kets for gypsum board, estimated at 7.3 billion 
sq. ft. in 1959, and for softwood lumber, esti- 
mated at 29.5 billion board feet. 

It is interesting to note that much of the ini- 
tial impetus for widespread use of the coatings 
came from firms that had little previous expe- 
rience with plastics. The list of names includes 
such large and well-respected companies as 
Reynolds Metals, Alcoa, U. S. Steel, National 
Gypsum, and others. When still more com- 
panies follow the lead of these trailblazers, 
vinyl usage should soar. 


Solution coatings hold top place 


The great majority of today’s vinyl coatings 
are of a solution type, consisting of vinyl resin, 
solvent, plasticizer, and pigment. Plastisol and 
organosol types, which form heavier film coat- 
ings, make up the rest of the total. Generally 
speaking, the resins used in these coating sys- 
tems are copolymers of vinyl chloride with 
vinyl acetate. There is reportedly on the mar- 
ket an organosol coating which contains a high 
solids content of straight vinyl chloride resins, 
but experience with coatings of this nature, 
and exposure test data on them, is limited. 

Vinyl coatings on aluminum and steel are 
applied by continuous roller coating or spray- 
ing processes to base stock before the final 
product is made. Pre-fabrication coating is pos- 
sible because the vinyl can withstand the form- 
ing, punching, or bending stresses encountered 
during fabrication. Wood and concrete are 
usually in structural form, i.e., finished build- 
ings, before the protective vinyl coatings are 
added, generally by spray gun techniques. 

One of the most outstanding uses of this 
technique can be seen in the “theme” building 
of the new Los Angeles International Airport. 
The structure, now being built, will consist of 
two great parabolic arches, the legs of which 
will touch the ground across a diameter of 340 
feet. Suspended from the arches will be a 
100-ft.-diameter saucer of glass, steel, and con- 
crete which, like the arches themselves, will be 
sprayed with vinyl to a thickness of 40 mils. 

Several manufacturers of fiber board and 
gypsum board are using a vinyl latex coating 
as a moisture vapor barrier on their products. 
The coating, factory-applied by roller-coating 
or spraying, is said to provide moisture vapor 
protection comparable with polyethylene film, 
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which must be applied by hand stapling at the 
construction site. The vinyl coating has the 
necessary cost savings, as indicated by the 
following figures: based on 100 sq. ft., material 
cost is 59¢ and installation cost 10¢ for a 2-mil 
latex coating. Material cost for 2-mil PE film 
is 85¢ and installation cost is $1.45. 

Cost savings are also cited for finished vinyl- 
coated products. As a representative example, 
Hastings Aluminum Products Inc., Hastings, 
Mich., estimates that the contractor can save 
an average $300 per installation of Hastings’ 
vinyl-coated aluminum siding over the cost of 
wood siding. It is said that the costs of install- 
ing the wood siding, including labor, are higher 
than the average installed cost of 80¢/sq. ft. for 
the coated siding. Another example is the 
vinyl-surfaced gypsum wallboard, known as 
Durasan, made by National Gypsum Co., 
Buffalo, N. Y. Retail price of 25 to 27¢/sq. ft. 
for the coated wallboard is higher than that for 
regular gypsum wallboard, but this extra cost 
is offset by the elimination of joint refinishing, 
decorating, and maintenance for the viny]. 

The decorative function is an important fac- 
tor, particularly with vinyl-coated steel, which 
is primarily intended for interior use in prod- 
ucts such as doors, room ducts, and inner sur- 


faces of curtain wall panels. The costs of 
vinyl-coated steel are said to be higher than 
those for painted or embossed steel, but the 
vinyl coating provides a variety in surface tex- 
ture not available with other products. Based 
on typical quantity orders, representative costs 
of 10-mil vinyl-coated steel sheet from U. S. 


Steel range from below 20¢/sq. ft. for 28- to 
30-gage steel to around 32¢/sq. ft. for 18-gage 
steel. Some of the vinyl-coated aluminum sid- 
ing products also offer a textured surface, 
which in no way detracts from the protective 
qualities of the coating. An example is the sid- 
ing manufactured by Solmica Inc., St. Louis, 
Mo., which is available in simulated redwood 
or mahogany grain finishes. 

Plastisol coatings on aluminum wire and on 
glass fiber strands provide corrosion and abra- 
sion resistance and integral color to screening 
products. The coated aluminum screening, 
made by New York Wire Cloth Co., York, Pa., 
consists of a 9-mil aluminum core covered with 
a 4-mil plastisol coating. The metal strands are 
individually drawn through a series of troughs 
containing the vinyl plastisol bath, then are 
forced through dies to control the vinyl thick- 
ness. This process, known as die wiping, is also 
used for the vinyl-coated glass fiber screening 
made by Chicopee Mfg. Corp., Lumite Div., 
Buford, Ga. Owens-Corning Fiberglas Corp., 
Toledo, Ohio, supplies the glass _ strands, 
while the coating is formulated by Chemical 
Products Corp., Providence, R. I., using resins 
from B. F. Goodrich Chemical Co. This screen- 
ing is extremely light, about 4 lb./100 sq. ft. 
(for comparative purposes, the vinyl-coated 
aluminum screening weighs just 5 lb./100 sq. 
ft.), and has an estimated potential volume of 
about 500 to 600 million sq. ft. per year. 


Vinyl! film and sheet 


Consumption of vinyl film and sheet for con- 
struction purposes has been estimated at 30 
million Ib. for 1959. One of the prime film uses 
is in moisture vapor barriers, which probably 
account for some 3 million pounds. The future 
of the film barriers will undoubtedly be deter- 


VINYL COATING on gypsum wall panel pro- 
vides stain-repelling, abrasion-resistant surface 
that needs no further decorating. Panel shown 
here can be cemented or nailed to wood fram- 


> ing. Close-up of panel, below, shows fabric-like 


Photos, National Gypsum Co. 


texture of vinyl coating, and beveled edges 
which form joint when they are butted together. 





Photos, B. F. Goodrich Chemical ¢ 


mined by the extent of competition from vinyl 
latex coatings and from polyethylene film. 
The moisture vapor barriers are generally of 
calendered, plasticized vinyl chloride film. They 
may be used in roof construction, around win- 
dows, over foundation work, or where seepage 
of moisture deteriorates underlying materials. 
Costs are well in line with other materials. 
For example, the average installed cost of a 
4-mil vinyl film moisture vapor barrier is from 
5 to 7¢/sq. ft., which is said to be comparable 
to the cost of vapor barriers made from as- 
phaltic materials. Further economies may often 
come from the increased service life of the vinyl 
film. This is illustrated by the use of vinyl film 
as a moisture barrier around windows. One 
large contractor, Kalikow Construction Corp., 
Brooklyn, N. Y., reports that it uses 8-mil vinyl 
film in window construction to replace the pre- 
viously-used tar paper. Despite the fact that the 
tar paper cost 2¢/sq. ft less than the viny] film, 
it lasted only one-third as long. Often the tar 
paper tore immediately upon installation. 


Codes okay film for shower stalls 


The economics of vinyl film as a moisture 
barrier in stall shower construction is unde- 
niable. A majority of community building 


codes now accept the vinyl material as an al- 
ternate for sheet lead, copper, or asphalt felt 
mopped with hot tar. An estimate by Sealzit 
Co. of America, Riverside, Calif., producers of 


VINYL SHUTTER, to be marketed in near fu- 
ture, will not rot or warp like wooden models, 
yet will reportedly carry comparable price on 
the retail market. Shutter is vacuum formed 
from vinyl sheet. Light weight of shutter will 
make handling and installation a simple job. 
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such vinyl materials for shower pans, indicates 
these savings in average installed cost for a 48 
by 48 in. shower: the vinyl film moisture bar- 
rier costs $7.35, well below the $12 for asphalt 
felt, the $28 for sheet lead, and the $34 cost of 
a copper lining. 

One of the most interesting construction ap- 
plications for vinyl sheet is an outgrowth of the 
trend in some television studios to produce 
their own props from thermoplastic sheet. The 
product, a decorative house shutter measuring 
15 in. wide by 5 ft. high, is vacuum formed 
from high-impact vinyl sheet by Columbia 
Broadcasting System Inc., New York, N. Y. 
The sheet was manufactured by Seiberling 
Rubber Co., Plastics Div., Newcomerstown, 
Ohio, from BFG Chemical vinyl resin. Com- 
mercialization of the shutters is expected when 
distribution outlets become available. 

Based on costs for extrusion and forming of 
rigid vinyl sheet, it has been estimated that the 
shutters will sell at about $11 to $13 per pair. 
Since the vinyl shutters do not require paint- 
ing, will not rot, split or warp, and are resistant 
to weathering, the cost will compare favorably 
with unpainted wooden shutters selling for 
about $11 per pair. 

Self-extinguishing structural glazing and 
partitioning are applications foreseen for a cor- 
rugated translucent vinyl sheet jointly devel- 
oped by National Rubber Machinery Co., 
Akron, Ohio and BFG Chemical. (To page 182) 


DESIGNED for structural glazing and partition- 
ing, corrugated translucent viny! sheet is ex- 
truded by continuous process. Key to produc- 
tion is a 52-in.-wide sheet die teamed with post 
corrugating form, both developed by National 
Rubber Machinery Co. 
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REVOLUTION in design and beauty 
of Christmas decorations through in- 
creased use of plastics is represented 
by this thermoformed styrene display 
tree, by W. L. Stensgaard Assocs., 
vacuum metallized in gold. In back- 
ground, colorful effect is created by 
motion of internally-lighted hanging 
ornament vacuum formed of butyrate 
by General Plastics Corp. 


Plastics in the product revolution: 


CHRISTMAS DECORATIONS 


UNBREAKABLE CHRISTMAS ORNAMENTS are molded from impact styrene, decoration by vac- 
uum metallizing operation. Plastic balls cost less than glass, have greater design flexibility. Note 


fine filigree work on two ornaments to right. 


"ete emergence of plastics as a major design 
material for Christmas decorations has en- 
abled the American public today to enjoy the 
safest, most colorful holiday season in history. 

Developments in plastics materials and man- 
ufacturing processes since the 1940’s have re- 
sulted in decorations that are virtually un- 
breakable, flameproof or relatively slow to 
burn, inexpensive enough to be within the 
reach of nearly every consumer, and exceed- 
ingly varied in shape, size, and color. On the 
commercial level, retailers can now present 
more colorful displays of their merchandise 
during one of the most important selling sea- 
sons of the year, without the hazards of fire or 
breakage of the display materials. 

Plastics first entered the Christmas decora- 
tions market in a small way around the end of 
World War I. Urea, and general purpose phen- 
olic somewhat later, appeared in molded sock- 
ets and plugs for tree light sets, replacing the 
conventional wood-filled shellac. Tree orna- 
ments in this period were generally of glass, 
cloth, and wood materials. 

Many of the glass ornaments on the domestic 
market were imported from Europe. There was 
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great demand for internally-lighted glass fig- 
ures (angels, trees, candles, etc.) from Czech- 
oslovakia. Known as “fancy lamps,” these items 
were actually filament bulbs blown into intri- 
cate Christmas shapes. However, while initially 
beautiful, the carbon filament usually became 
so hot that the painted decoration on the bulbs 
soon peeled off. These lamps generally disap- 
peared from the domestic market in the period 
between the wars. 

Although plastics continued a steady pro- 
gression into the decorations market in the 
30’s, the flammability of many materials then 
available prevented any large-scale break- 
through. A big boost came later in this decade 
with the introduction of polystyrene for injec- 
tion molding of representative Christmas fig- 
ures. Decorations produced from styrene were 
less hazardous than those produced from wood 
and paper, and the material was also translu- 
cent, enabling decorative lighting firms to ex- 
pand their lines from glass tree lights to inter- 
nally-lighted plastic figures. 

Flame-resistant cellulose acetate became 
popular around 1946 for the injection molding 
of small bells, candles, Santa Claus figures, and 





Photo, Bradford Novelty Co 


POLYETHYLENE COVERING, extruded in 
tubular net form, contains colorful poly- 
styrene ornaments. The unique product, 
designed to be draped around Christmas 
tree, represents the first application of the 
netting (Du Pont Vexar) in the Christmas 
decorations market. 


angels for both residential and 
commercial decorations. Use of 
polyethylene is reportedly limited 
by the difficulty in decorating 
Christmas items made from the 
material, but items requiring no 
post-decorating, such as artificial 
Christmas tree components and 
molded bells, are widely used to- 
day. In recent years Christmas 
figurines of blow molded PE have 
appeared on the market, but man- 
ufacturers feel that injection 
molding obtains better detail in 
decorations and is less expensive 
in large volume work. 

A tremendous rise in the use of 
thermoforming as a means of pro- 
ducing larger, display-size Christ- 
mas decorations occurred around 
1950. Cellulose acetate and styrene 
sheet were early materials in this 
field, and were soon joined by 
rigid vinyl, butyrate, and some 
polyethylene materials. Over the 
past 10 years, the popularity and 
pre-eminence of thermoforming in 
the Christmas decorations field 

has not diminished. According to some pro- 
ducers in the decorative lighting market, the 
use of thermoforming could increase by 100% 
in two years with the introduction of a more 
highly-polished thermoplastic sheet at a rea- 
sonable price. The reasoning behind this is that 
the calendered sheet available today lacks a 
high gloss, an important factor to the retailer 
who must sell decorative lighting products 
“cold,” ie., not lighted. 

For extreme light-weight and flexibility in 
design, polystyrene and urethane foam have 
gained acceptance recently as materials for 
Christmas items ranging from wreath cores to 
fancy store displays. Pressure forming has 
been used for Christmas tree balls and back- 
lighted display signs, generally produced in 
clear acetate, which is later sprayed or vacuum 
metallized. Greater detail and faster forming 
cycles obtainable with the higher pressures of 
this process enhance its potential in the Christ- 
mas decorations market. Pressure-formed ball 


ornaments made by Plaxall Inc., Long Island 
City, N. Y., are featured annually on the huge 
Christmas trees at the White House and at 
New York’s Rockefeller Center. 


Ornaments 


Most of the plastic tree ornaments on the 
market today are of polystyrene, injection 
molded and decorated by vacuum metallizing. 
Molding has proved to be the most economical 
method of production and vacuum metallizing 
the most satisfactory method of decoration. The 
degree of exposure to breakage usually deter- 
mines the grade of styrene resin used. General 
purpose grades may be used for molded stars 
which fit over the top stem of the tree, while 
impact grades are more desirable for pendant- 
type ornaments. Compared to glass balls, PS 
ornaments are superior in resistance to break- 
age. Moreover, their great design flexibility 
has made possible shapes that could never 
have been produced in glass. 

Item for item, the polystyrene ornaments 
are less costly than glass. One company, which 
markets the plastic ornaments exclusively, 
cites these comparative figures: a 2-in. ball in 
plastic, priced at 10¢, would cost about 15¢ in 
glass, while a 3-in. ball in plastic would be 15¢, 
compared to 19¢ for the same ball in glass. One 
unique Christmas ornament, introduced by 
Bradford Novelty Co., Cambridge, Mass., con- 
sists of several PS balls covered with Du Pont’s 
Vexar extruded netting in chain fashion. 


Vacuum-formed displays 


Vacuum formed signs and displays, primarily 
for commercial applications at Christmas time, 
have grown rapidly in size, complexity, and 
popularity. Advances in thermoforming tech- 
nology, permitting plastic part sizes up to 12 ft. 
by 4 ft. wide, have contributed to the growth. 

Displays for indoor use are usually of poly- 
styrene or vinyl sheet. The latter material is 
particularly desirable for its self-extinguishing 
properties. W. L. Stensgaard & Assocs. Inc., 
Chicago, Ill., favors PS for its sturdiness after 
forming, basic low cost, and ability to be easily 
spray painted or vacuum metallized. Displays 
produced from high-density PE or butyrate 
for outdoor applications offer a higher degree 
of weather resistance and light stability. 


Christmas trees 


Artificial Christmas trees of plastic have be- 
come more sophisticated in appearance over 
past years. Among the plastic products are 
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aluminum-metallized vinyl trees (Noma Lites 
Inc., New York), trees produced from saran 
microtape (B&S Novelty Co., Brooklyn, N. Y., 
using Dow Chemical’s Rovana), and assemble- 
yourself trees of PS and PE parts, injection 
molded by Warren Industries Inc., San Ber- 
nardino, Calif., are fitted together by the cus- 
tomer to form the finished product, and later 
taken apart for storage. 

Halvorson Trees Inc., Duluth, Minn., markets 
about 142 million natural trees each year with 
butyrate sleeves containing synthetic sap fitted 
between the tree stem and a metal stand. The 
plant nutrients contained in the molded sleeve 
keep the tree from premature shedding of 
needles. 

As decorative accessories for the trees, metal- 
lized saran tinsel, made by Ben-Mont Inc., Ben- 
nington, Vt., has become a strong competitor of 
lead and aluminum “icicles.” The plastic tinsel 
does not cling to itself and will not ignite from 
heat of tree lights. Similar products include 
metallized PVC tinsel and tree and wreath 
bows of metallized Mylar polyester film. 


Christmas wreaths 


In the wreath market, molded polystyrene 
foam cores have replaced earlier wire frame 
and hay cores. Novelty Wreath Co., Philadel- 
phia, molds beads of polystyrene (Koppers Dy- 
lite) into long tubes, which are then cut into 
the cores. The foam core is trimmed on a pro- 
duction-line basis: pine cones, berries, bells, 
etc., are wired to dagger-like wooden pins, then 
sent to workmen who quickly jab them into 
the foam core. 

The artificial wreaths are generally pro- 
duced from extruded polystyrene filaments, 
about the base of which lengths of wire are 
braided. As the wire is twisted, the filaments 
arrange themselves in brush fashion around 
the wire core. Leaves of holly and poinset- 
tia for the wreaths can either be molded of 
polyethylene or stamped from vinyl sheet, and 
have replaced “leaves” of rayon acetate on 
many artificial wreaths today. 


Foreign competition 


Small specialty items from Japan are quite 
common on the domestic market today. Many 
of these plastic, wood, and cloth items display 
a wide and often wild application of the imag- 
ination, and as a rule, American manufacturers 
do not compete in this area. Foreign-made 
products that are internally lighted offer stiffer 
competition; however, domestic firms can stress 
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VACUUM FORMED butyrate sheet is used in 
these giant display pieces designed for outdoor 
use and retail displays. Sheets are formed in 
two halves, solvent-cemented or bolted together. 


safety to the customer since their products are 
approved by Underwriters’ Laboratories. 
Moreover, the domestic producer of plastic 
ornaments can emphasize safety for his prod- 
ucts, in this case their excellent resistance to 
breakage. Also, if the imports are of plastic, 
they are rarely vacuum metallized, and the do- 
mestic product has the edge in decorative effect. 

American firms using plastics for Christmas 
decorations have found that the materials have 
contributed to improvements in strength, at- 
tractiveness, and variety in design, improve- 
ments which represent the best method of 
keeping world leadership.—End 


METHOD OF PRESERVING notura!l Christmas 
tree uses molded butyrate sleeve (center fore- 
ground) in stand holding liquid nutrient. Sleeve 
is fitted by means of metal ring into tree stand 
at right. Cross section views in background 
show how new method (left) permits more con- 
tact between tree stem and nutrient than old 
method (upper right), in which stems were 
doweled down to fit into stands. 
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AUSTRALIAIN 


Winning entries feature ingenuity of design concepts, 


show high level of plastics accomplishment 


CHARLES A. BRESKIN (right) awards F. H. 
Edwards Plastics’ Industry Laurel to J. Fraser- 
Hope of Moulded Products (A’‘asia) Ltd. for 
collapsible acid bottle, top award-winner in the 
Industrial Products under-3-ft. classification. 


AX; a continent, Australia may be down 
under; but in terms of plastics achievement, it’s 
way up. This fact was firmly established at the 
recently held Australian Plastics Convention 
and Exhibition (see MPI, Nov. 1960, p. 91). 
And it found its most striking expression in 
the winning entries to the F. H. Edwards Plas- 
tics’ Industry Laurel awards. The Laurels were 
established by Mr. Edwards, a leader in the 
Australian plastics industry, as an incentive 
to his colleagues to maintain their standards of 
quality at top level. They were presented this 
year at the National Plastics Week dinner, held 
in Sydney on Oct. 6, 1960, by Charles A. Bres- 
kin, Chairman of the Board of Breskin Pub- 
lications Inc., and founder of Mopern Piastics 
and Modern Packaging magazines. Mr. Breskin 
was in Australia as the guest of honor of the 
Plastics Institute of Australia. 


Public is made more plastics-conscious 


The dinner was the culmination of an excit- 
ing Plastics Week, during which numerous 
segments of Australian business and industry 
joined in hailing the country’s plastics accom- 
plishments. Stores throughout the major cities 
were appropriately decorated, and their win- 
dows keyed to the plastics convention. Thanks 
to the organizational efforts of the Institute, the 
populace was made more plastics-conscious 
than it ever had been. 

The competition for the Laurel awards is 


divided into three groups: I) Industrial and 
consumer items over 3 ft. in any dimension; 
Il) consumer products under 3 ft.; and III) in- 
dustrial units under 3 feet. The winners are 
illustrated and described in the accompanying 
photographs and captions. In addition, several 
entries received honorable mentions. These 
awards were given as follows: 

Group I: Auto Assemblers Pty. Ltd., Gee-, 
long, Victoria, for a reinforced plastics Sunliner 
trailer; Reinforced Plastics Pty. Ltd., Oakleigh, 
Victoria, for a 300-amp. welding set housing 
assembled from molded glass-reinforced poly- 
ester parts. 

Group II: Moulded Products (A’asia) Ltd., 
Richmond, Victoria, for a molded high-impact 
polystyrene canister set; Academy Plastics 
Pty. Ltd., Richmond, Victoria, for a 5-in. 
molded high-density polyethylene fishing reel. 

Group III: L & I Glenn, Kingsway, Moorab- 
bin, for 5-gal. blow-molded Jerry can; Sturdee 
Electricals Pty. Ltd., Clayton, Victoria, for a 
molded combination switch and plug socket; 
Moulded Products (A’asia) Ltd., for its vinyl- 
clad metal television cabinet. 

All these winners represent an advanced 
level of sound plastics design and engineering. 
In each case, processors all over the world may 
well find ideas and suggestions that they may 
adapt to their own particular requirements. 
Thus do the plastics industries become truly 
international.—End 
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PLASTICS AWARDS 


Industrial and consumer products over 3 ft. in any dimension 


First Prize: 


Aerial platform basket, produced by Reinforced Plastics Pty. Ltd., 
Oakleigh, Victoria, for Queen’s Bridge Motors Pty. Ltd. 


By designing the personnel-carrying gondola of a maintenance 
crane in molded fibrous-glass reinforced plastics, a number of ad- 
vantages were achieved: good strength combined with light weight, 
weather resistance, and electrical insulation. The gondola, attached 
to an hydraulically-operated 25-ft. steel arm mounted on a motor 
truck, is used in regular maintenance of street lighting, erection of 
signs, building maintenance, and any job that requires the operator 
to work off the ground in awkward-to-reach places. Baskets made 
in steel would be so heavy that they would reduce payload and 
increase power requirements. They would also need protection 
against hazards of electrical shock and corrosion. Three reinforced 
plastics wheels in the basket control movement in three planes— 
up ahd down, forward and back, and sideways. The basket can 
carry a total load of 500 pounds. 


Consumer products under 3 ft. 


First Prize: 


All-nylon paint brush made by Victorian Diemoulders Pty. Ltd., Gee- 
long, Victoria. 


This product is an excellent example of how, through molded plastics, 
complexity can be reduced to simplicity. Conventional paint brush as- 
semblies (handles, ferrules, wooden wedges, rubber, nails, and rivets) 
formerly used automatic wood-shaping machines, machines for steel 
press work or drawing operations, and such other equipment as painting 
and enameling units, drying ovens, etc. All of these entailed considerable 
material waste and a multitude of manufacturing processes. The new 
brush, designated the Rockset, is an all-nylon assembly composed of only 
two parts. Each part is produced on automatic machines, with no material 
waste and with a significant reduction of labor costs. Nylon was chosen 
because it was not affected by the various solvents and chemicals with 
which it would come in contact. It would also withstand differences in 
temperature and humidity encountered in normal painting operations. 


Industrial products under 3 ft. in all dimensions 


First Prize: 


Collapsible acid bottle, blow molded of polyethylene by Moulded 
Products (A’asia) Ltd., Richmond, Victoria. 


The containers when empty collapse to one-third their filled height. 
They are being used by one of Australia’s largest battery makers. 
The company sends the bottles to Perth, where they are filled with 
sulphuric acid for nearby distribution. The savings in freight costs 
resulting from shipping these bottles collapsed are considerable. 
Normally, when bottles are shipped empty over long distances, they 
are charged at the rate of full bottles—by volume rather than by 
weight. When the bottles are filled, a screw-on sealed pourer is 
fitted; for pouring, the top of the spouts are cut off. Bottles are 
produced in 0.6-, 0.8-, and 1.2-gal. capacities. 








ELECTRICAL HEATING UNIT 
(top) is integrated with blowing 
equipment (bottom) in new 
process for free-forming of 
acrylic domes. While dome is 
rising, heater is manually raised 
with it to provide uniform heat, 
prevent formation of bulges 
that destroy bubble shape 


—> 
TRANSPARENT acrylic globe 


houses model of uranium atom, 
part of lobby exhibit in Union 
Carbide Corp headquarters 
building in New York City. Dis- 
play globe consists of two dome 
halves (see photo above) bolted 
together through side flanges. 


Full-cycle 


Elevating heater unit 
warms sheet in place 

on blower, 

rises with growing bubble 
to maintain 

even temperature 


for uniform dimensions 





heating blows better acrylic domes 


UJnitorm heat is the key to control of quality 
in a new method of free-blowing large domes 
from heated acrylic sheet. The process, devel- 
oped by Plasti-Vue Co., Whitestone, N. Y., in- 
sures the formation of a true bubble shape in 
the finished dome, and can also provide savings 
in the cost of labor. 

In the conventional free-blowing process, the 
acrylic sheet is heated in an oven separately, be- 
fore the blowing operation. The hot sheet must 
then be carried by hand to the blowing appa- 
ratus, and as many as 20 men, each equipped 
with asbestos gloves, may be needed for this 
transfer. During this extra handling step, a 
drop in sheet temperature is inevitable (some- 
times as much as 30° F.), and a wasteful 
amount of air pressure is required for blowing. 

Perhaps the biggest problem with conven- 
tional free-blowing is that the thinning sections 
of the forming bubble cool more rapidly than 
the thicker sections near the base, and the air 
pressure often forms a shape-distorting bulge 
in this still-warm section. Also, handling time 
is limited to about 3 min. once the acrylic sheet 
is taken from the oven. 


The important difference 


The new method differs from normal free- 
blowing in a fundamental way: heating is done 
with the sheet in blowing position. Transfer of 
the sheet from heating to blowing equipment is 
thus eliminated and the manpower required 
significantly reduced, resulting in labor cost 
savings. Sheet handling time is practically un- 
limited, since heat may be applied as long as 
needed, and two workmen can easily operate 
the entire process. The greatest advantage, ac- 
cording to William Barber, Plasti-Vue presi- 
dent, is that, with heat kept continually on top 
and bottom portions of the dome as it is form- 
ing, distortion of the bubble shape due to un- 
even heat distribution is eliminated. 

Much of the equipment used in the new proc- 
ess was custom-built by Plasti-Vue. About 5000 
lb. of steel went into construction of both the 
circular plywood-faced backplate and the 
overhead electric heating unit, which is a circu- 
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lar hood with a 30-in. hot air-dispersing fan in 
the center. Other processing equipment and 
fixtures include: a custom-built ring jig of steel 
and Masonite construction, a 5-h.p. air com- 
pressor and clamping fixtures, and a hoist to 
suspend the heating unit over the backplate. 


How the process works 


In forming a dome by the new process, the 
acrylic sheet is first placed horizontally on the 
plywood-faced backplate. The ring jig is placed 
over the sheet and tightened by the clamping 
fixtures on the periphery of the backplate. The 
heater is manually lowered over the sheet by 
the hoist, and the heating cycle is started. The 
hot air is evenly distributed over the entire 
area by the heater’s fan. 

When the acrylic sheet has been thoroughly 
and uniformly heated to a temperature of about 
350° F. (in about 1 hr.), the air is turned on. 
Air is fed at 10 p.s.i. underneath the backplate 
to a center vent, which is fitted with a baffle to 
distribute the air equally to all sections of the 
heated sheet. As the acrylic bubble expands to 
shape, the heater is raised with it to keep heat 
on thinning areas of the bubble at all times. 

Advertising and institutional displays are the 
primary applications for free-blown acrylic 
domes, although several produced by the new 
method have been used for scientific purposes 
by observatories. The domes pictured in the ac- 
companying photographs are part of an atomic 
energy display in the lobby of Union Carbide 
Corp. headquarters in New York, N. Y. Two 
of the transparent domes were bolted together 
to form an 8-ft. diameter globe, which houses a 
model of the uranium atom. The domes were 
blown from blue methyl methacrylate discs, 
14-in. thick and 102 in. in diameter, die-cut 
from sheets supplied by Rohm & Haas Co., 
Philadelphia, Pa. 

Introduction of the Plasti-Vue free-blowing 
process for producing acrylic domes proves 
that the plastics industry in 1960 can still de- 
velop new twists in venerable techniques for 
fabricating well-known materials such as 
methyl methacrylate sheet —End 





DIAPHRAGM PUMP for chemical feeding 
has head assembly molded of Penton chlo- 
rinated polyether. Light colored mounting 
plate is molded of polyester premix. Base is 
now of metal, but is currently being rede- 
signed for molded premix, too 


EXPLODED VIEW of pump head. All parts 
are of Penton except those underscored. 
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PENTON 


=¥ going to molded Penton chlorinated 
polyether components, Wallace & Tiernan Inc., 
Belleville, N. J., has succeeded in extending the 
application of its diaphragm pumps from lim- 
ited use with water-treating chemicals to such 
corrosive compounds as chromic acid, potas- 
sium permanganate, sulfuric acid. And what’s 
most important, they did it without investing 
a penny in additional tooling cost! 

Prior to the adoption of Penton, (a product 
of Hercules Powder Co.), Wallace & Tiernan 
made these pumps with modified styrene heads. 
The chemical resistance of this material was 
high enough to handle most water-treating 
compounds; and the pumps found extensive 
usage in swimming pool and sewage treatment, 
water purification, and the like. The trans- 
parency of modified styrene was an added 
bonus, since look-through visibility in these 
applications is frequently required by local 
law. To serve these markets, Wallace & Tiernan 
will continue making modified styrene parts. 
But by using the new Penton head, while re- 
taining all other body components, the company 
has now branched out into many new and in- 
teresting industrial areas. 

Of course, with the price of Penton being 
over six times as high as that of modified sty- 
rene ($2.50/lb. versus 40.5¢), pump costs are 
increased. But, compared to pumps especially 
designed for corrosive applications, they are 
still low. Cost of the pump shown in the illus- 
tration at left, completely packaged with fittings 
and all necessary equipment, is $360 with a 
modified styrene head; with a Penton head, 
this same package costs $410. Thus, for the 
price of $50 extra, the user gets what is essen- 
tially two pumps. 


Some molds used for both plastics 


Behind this small cost increase is the fact 
that no tooling expenses are involved. The Pen- 
ton parts are molded in the same molds as the 
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A switch to chlorinated polyether, despite its premium price, 


achieves economy by making water-treating pumps 


serviceable in corrosive acid systems 


creates two pumps in one 


modified styrene components. It is true that 
Penton shrinks differently from the modified 
styrene. But all Penton parts shrink propor- 
tionally; and, since the mounting tolerance is 
not considered critical, the higher shrinkage of 
Penton represented no specific problem. Shrink- 
age for the front cover for example, was Me in. 
on a 4%-in. diameter. 

All parts are molded by Boonton Molding 
Co., Boonton, N. J., in single and double-cavity 
molds. Molding cycles are essentially the same 


as used for the modified styrene parts; but 
the mold is run at 190° F. 

Total weight of Penton parts is 2% lb.; total 
annual production of such pumps is about 500. 

For Wallace & Tiernan, which has used plas- 
tics increasingly in much of its equipment, the 
new pump represents an efficient way to round 
out its line. To the plastics industry, the devel- 
opment points up the economic advantages that 
can be gained by the judicious choice of pre- 
mium-priced materials.—End 


And in rotameter plugs... Penton adds to service life 


Improved performance and reduced costs were 
the twin benefits Brooks Rotameter Co., Lans- 
dale, Pa., achieved by switching from stainless 
steel and TFE fluorocarbon to Penton chlor- 
inated polyether adapter plugs for its line of 
rotameters. 

A chemical rotameter, a device to indicate 
and control flow rate, utilizes a Pyrex meter- 
ing tube sealed to the body of the unit on 
adapter plugs. These plugs must be machined 
accurately for proper fit and must maintain 
good dimensional stability and firm seating in 
constant use. 


Penton resists thread damage 


According to the company, stainless steel 
tends to seize, gall, and gradually wear when 
continually threaded. It may also chip or break 
the Pyrex metering tube. Plugs machined from 
TFE (Teflon) resin solve the galling and break- 
age problems, but the threads on the relatively 
soft plastic are subject to damage on assembly. 
In addition, Teflon plugs creep slightly under 
pressure in assembly. 

The Penton plugs, machined from bar stock 
from The Polymer Corp. of Pa., Reading, Pa., 
thread easily, seat firmly, resist shearing and 
deformation, and maintain a full seal—End 


DECEMBER 1960 


PENTON PLUGS ore tough enough to withstand 
continual re-threading into rotameter housing, 
have dimensional stability to assure tight seal 
for Pyrex metering tube (left). 








Announcing another fiber glass first from Johns-Manville 


Garanmat — a new 
mat produced from 


DISTINGUISHED LINE of products for the 
A reinforced plastics industry was started 
in 1949 with the introduction of the Garan finish 
for fiber glass fabric. Next came Garan roving in 
1952. In 1955 it was Garan woven roving (our 
good customers do the weaving). These develop- 
ments proved to be big advances toward the im- 
provement of the reinforced plastics industry. 


ND NOW Johns-Manville proudly an- 
A nounces new Garanmat, a clean, white 
chopped-strand mat produced from Garan roving. 
Garanmat is another addition to J-M’s line of 
high-quality reinforcing materials for plastics. 
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chopped-strand 
Garan roving 





E THINK Garanmat is truly great. But 
W we want you to test it yourself and com- 
pare it with ordinary chopped-strand mats. Note 
how fast Garanmat wets out...its high wet- 
strength retention...its outstanding transparency 
in laminates...and its exceptionally uniform fiber 
distribution. 


OR INFORMATION call, write or wire 


Johns-Manville Textile Glass Dept., 1810 
Madison Avenue, Toledo 1, Ohio. General Head- 


quarters are at 22 East 40th St., New York 16, 
N. Y. Cable address: Johnmanvil. 


J OHNS-MANVILLE ® 
FIBER GLASS 
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Plastics, 


chemicals 
—and GATT 


International negotiations will take place early 
next year under the General Agreement on 
Tariffs and Trade. The tenor of these negotia- 


tions, and the potential results, are of vital 


interest to every phase of the plastics industry 


7) revolution in international trade that 
began in 1947 when—at the behest of the 
United States—bilateral tariff, quota, and trade 
replaced by round-table 
multilateral negotiations through the formation 
of GATT (General Agreement on Tariffs and 
Trade), will early next year move into a new 
phase, the direction of which will result from 
the negotiations to be conducted at the GATT 
meeting in Geneva, Switzerland. 

The new tariff levels established there will 
affect literally every segment of the plastics in- 
dustries all over the world but, particularly, 
the plastics industries in the United States, 
which are the largest makers and consumers 
of these materials. Those policies will also af- 
fect the future plans of makers of end-use 
products containing plastics components. 

What makes the present meeting of GATT 
different from previous tariff discussions is that 
out of multilateral negotiations and through 
political and economic pressures have been 
formed the “blocs.” There are two of these in 
Europe at present. One is the E.E.C. (European 
Economic Community), also known as the 
“Common Market.” It consists of France, West 
Germany, Italy, Belgium, The Netherlands, and 
Luxemburg, and presently has a population of 
170 million. 


negotiations were 


Common external tariff proposed 


The E.E.C., by the Rome Treaty of 1957, is 
pledged to eliminate, by staged intervals, in- 
ternal tariff and quota controls among and be- 
tween its members. It also proposes to adopt a 
common, external tariff for imports from non- 
member countries, including the United States. 
This common external tariff for each product is 
planned to be the average of member country 
rates in effect in 1958. For example, in 1958 
France had a tariff on phonograph records of 
25%, West Germany, 9%; Italy, 20%; and 
Benelux, 12 percent. Thus, under present pol- 
icy, the new E.E.C. tariff on phonograph rec- 
ords would be approximately 17%, as com- 
pared to U. S. external tariff on phonograph 
records of 1242%, according to the Trade Rela- 
tions Council of the U. S. 

The other bloc is the E.F.T.A. (European 


Free Trade Association) or “Outer 7,” compris- 
ing the United Kingdom, Norway, Sweden, 
Denmark, Portugal, Austria, and Switzerland. 
This bloc also proposes the gradual reduction 
of tariffs between its members and last July 1, 
cut same by 20 percent. There is no clear pic- 
ture of the E.F.T.A. emerging policies concern- 
ing external tariffs. 

Both these blocs claim a desire for keeping 
the paths of trade open, rather than operating 
on protectionist tendencies. 

During recent months, and especially in the 
period of the meeting of the U. N. General As- 
sembly, many private conversations were held 
pertinent to the establishment of other blocs, 
the Near East, Latin America, and New Africa 
being cases in point. 


Overseas facilities planned 


Three things are happening. First, the U. S. 
industry has been and will continue to be 
establishing plastics raw material plants 
abroad, by cooperative capital venture in lands 
within and without the blocs. General John E. 
Hull, president of M.C.A., recently stated that 
a survey of 50 U. S. chemical firms showed that 
67% planned to establish overseas facilities in 
1961, and expected to increase this to 77% in 
the next five years. Second, these raw material 
makers abroad will most possibly be producing 
in excess of local needs and will be exporting. 
Third, plastics processors abroad will be manu- 
facturing plastics products, often under condi- 
tions of quite low comparative labor costs, for 
export—as in the case of buttons and raincoats 
discussed in our September Editorial. 

The picture is complicated further by politics 
and by labor pressure in this country. A recent 
survey reveals that a majority of industrial 
workers in the U. S. are in favor of import re- 
strictions and tariff legislation as a protection 
to their jobs. 

There are many pressures involved at the 
GATT meeting. The U. S. is asking foreign 
countries to reduce certain tariffs in exchange 
for reduction of U. S. external tariffs to the 
countries and blocs involved. Some new mem- 
bers will be invited to join GATT, such as 
Spain, Tunisia, and Israel. The (To page 190) 
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U.S. BORAX RESEARCH CORPORATION, Dept. 38 
412 CRESCENT WAY 
ANAHEIM, CALIFORNIA 


(C0 Please send literature on USB epoxy resin curing agents 


(1 Include samples 
NAME 

COMPANY 
ADDRESS 


CITY 


You get big advantages from USB epoxy resin curing agents! 
LONG POT LIFE — several weeks to several months. 

LOW TOXICITY — no dermatitis cases on record in handling 
these materials over extended periods. 

LIQUID FORM — allows easy handling and ready miscibility 
with the resins. Curing can be done at relatively 

low temperatures — 2 hours @ 175°F. 


Resins cured with USB curing agents offer 
these desirable properties: 


@ HEAT DISTORTION TEMPERATURES UP TO 130°C. 

@ EXCELLENT ELECTRICAL PROPERTIES. 

@ WATER AND BLUSH RESISTANCE. 

M@ RESISTANCE TO AQUEOUS ACID AND BASE. 

@ CLASS B RESINS CAN BE FORMED FOR LAMINATING. 


USB epoxy resin curing agents are readily available in quantities up to 
multi-drum lots. Mail the coupon to bring samples and descriptive literature. 


U.S. BORAX RESEARCH CORPORATION 
412 CRESCENT WAY, ANAHEIM, CALIFORNIA 
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EXCELLENT ABRASION - RESISTANCE 


CHEMICAL RESISTANCE 


CYMEL 


MELAMINE 


BEETLE’ 


UREA 


PLASTICS 


REMEMBERED FOR PER- 
FORMANCE — CYANAMID 
MOLDING COMPOUND 


CYMEL 3135—3136 (glass-filled) Additional 
distinctive properties: outstanding electrical 
properties; high impact resistance; extraor- 
dinary flame resistance; good dimensional 
stability. Typical applications: circuit breaker 
boxes; terminal strips; connectors; coil forms; 
stand-off insulators. Specifications: Cymel 
3135 (MMI-30, MIL-M-14E, Federal L-M-181 
Type 8; ASTM D704-55T Type 8); Cymel 3136 
(MIL-M-19061, MMI-5). 


CYMEL 592 (asbestos-filled) Additional dis- 
tinctive properties: resistance to atmospheric 
extremes; high dielectric strength. Typical 
applications: connector plugs; terminal 
blocks; a/c, automotive and heavy duty in- 
dustrial ignition parts. Specifications: 
MIL-M-14E MME; Federal L-M-181 Type 2; 
ASTM D704-55T Type 2, SP1 SPEC NO. 27025. 


CYMEL 1077 (alpha cellulose-filled) Additional 
distinctive properties: Surface hardness, heat 
resistance, unlimited color range. Typical 
applications: appliance housings, shaver? 
housings, business machine keys. Specifica- 
tions: MIL-M-14E — Type CMG (in approved 
colors); Federal L-M-181 Type 1; ASTM D704- 
55T Type 1, SP1 SPEC NO. 30026. 


CYMEL 1500 (wood flour-filled)—CYMEL 1502 
(alpha cellulose-filled) Additional distinctive 
properties: Good insert retention. Typical 
applications: meter blocks, ignition parts, 
terminal strips. Specifications: Cymel 1500 
(MIL-M-14E Type CMG, Federal L-M-181 Type 
6, ASTM D704-55T Type 6); Cymel 1502 (MIL-M- 
14E Type CMG, Federal L-M-181 Type 7; ASTM 
D704-55T Type 7. 


BEETLE® UREA (alpha-filled) Additional dis- 
tinctive properties: Economy of fabrication, 
economy of material, myriad translucent and 
Opaque colors. Typical applications: wiring 
devices, home circuit breakers, tube bases, 
appliance housings. Specifications: Federal 
L-P-406A, LC 726-1, ASTM D705-55, Grade 1 
(Arc resistance limits are in process of 
revision by ASTM), SP1 SPEC NO. 27026. 


WRITE FOR COMPLETE TECHNICAL DATA. 
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Special report from abroad: 


The macroPliastic exhibition 


Utrecht, Holland 


Aritnough not the largest exhibit 
of plastics materials, processing 
equipment, and applications ever 
held, the macroPlastic show 
(Utrecht, Holland, Oct. 19-26) was 
one of the most significant. Its locale 
was easy to reach from all major 
countries; its facilities were large, 
high, and light, providing plenty of 
viewing space; its timing made for 
low transportation and hotel rates; 
food and drink and lounge services 
were excellent; all Dutchmen speak 
at least three languages; and the 
show was most professional. 

Coming between the last U. S., 
British, and German shows, and the 
1961 U.S. and British shows, macro- 
Plastic offered a chance to study in- 
terim progress in plastics in Eu- 
rope. New developments were not 
many, but those shown were signif- 
icant, especially to American indus- 
try. Technique refinements were 
frequent, leading always toward 
automation. 


Materials 


In materials, Europe is expanding 
its vinyl.economy with emphasis on 
the rigids, the high-impact vinyls 
(alloys and copolymers) and the 
rigid foams. C.W.H. (Huls Chemical 
Works) in Marl in the Ruhr, mak- 
ing vinyl from acetylene, showed a 
plastics building in which floors, 
doors, stair treads, handrails, piping, 
and illuminated ceiling were vinyl. 
They had a door made of rigid vinyl 
foam, sandwiched between high-im- 
pact vinyl sheets, the door-frame 
being a fabricated profile of rigid 
material. They also showed a wall 
panel made by glueing two vacuum 
formed, thin, rigid vinyl sheets to- 
gether as a core for two reinforced 
polyester skins. Their vinyl foam is 
relatively easy to make to controlled 
densities by a casting and heat-cure 
method, but to date is limited to 
single sheet production: work con- 
tinues on development of continu- 
ous rigid-vinyl foam sheet for the 
building field. One of the Huls tech- 
nicians commented that tunnel an- 
nealing has been a help in making 
superior strain-free and high-im- 
pact vinyl products. 

Farbwerke Hoechst AG, Frank- 
furt, West Germany, also stressed 
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rigid vinyls, especially a material 
containing chlorinated polyethylene, 
called Hostalit C and particularly 
for continuously extruded corru- 
gated roofing and wall panels. These 
compete favorably with polyester 
panels in Europe. An article on this 
material will appear in a forthcom- 
ing issue of Mopern PLasTICcs. 

From the standpoint of rapid de- 
velopment, the second most-exciting 
material in Europe is caprolactam 
nylon-6. A.K.U. (Algemene Kunst- 
zijde Unie, N.V.), Arnhem, Holland, 
and Farbenfabriken Bayer A.G., 
Leverkusen, West Germany, are 
concentrating a lot of effort on 
achieving a variety of viscosities and 
even alloys for different applications 
such as film, filament, and molding. 
Main items in caprolactam nylon 
shown were hardware, meldings, 
machine parts and big pieces cen- 
trifugally cast from an extruder. 

Polypropylene doesn’t seem to 
have created as much excitement in 
Europe as in the United States, 
judging from the show. Huls is mak- 
ing it in Germany, Montecatini in 
Italy, and a combination of Shell and 
Dow will make it in Holland. Appli- 
cations in Europe so far seem to be 
mostly in molded hospital wares 
and in filaments. 

High-density polyethylene, like- 
wise, was not impressively repre- 
sented, although Hoechst had on 
display beer cases and milk-bottle 
cases molded from it. Apparently 
they stand up well, although costing 
twice as much as wooden cases. This 
material is also going into piping by 
the use of a special post-extrusion 
orientation process in which air 
pressure expands the pipe while take- 
off equipment stretches it length- 
wise, achieving biaxial orientation. 
(see “Why biaxially oriented pipe,” 
MPI, Nov. 1960, p. 111.) 

In the styrenes the only news from 
Europe is that ABS polymers (acry- 
lonitrile - butadiene - styrene) are 
coming into major production as 
molding materials. They are not ex- 
pected to gain much headway against 
the vinyls in pipe. Bayer is quite 
excited about their possibilities in 
housings. 

Mopern P tastics’ representatives 
were queried about American mar- 


kets for polycarbonates. The exam- 
ples shown at macroPlastic were 
mainly developmental. 

Acetal resin (Delrin) made a big 
splash at the show because Du Pont 
is putting up a plant in Holland. All 
examples shown have been previ- 
ously reported in Mopern PLastics. 

In the thermosets, the polyesters 
in reinforced plastics products of all 
kinds were exhibited. Quality was 
excellent. The epoxies showed up 
in quantity, too, but apparently 
haven’t hurt polyester markets, ex- 
cept for tooling. Reinforced plastics 
are doing so well in Europe that 
U. S. Polymeric Chemicals Inc. has 
built a prepreg plant in Utrecht; Fer- 
ro is putting in a glass mat facility. 

Of the styrene foams, recently so 
exciting in America, little was seen 
at the show. Urethane foams were 
exhibited in quantity, but none 
shown involved new uses or process- 
ing techniques. The same condition 
held for acrylics, cellulosics, mela- 
mines, ureas, and phenolics. 


Machinery 


New machinery developments 
were fairly few, but most significant. 

Because of a) a paucity of Eng- 
lish literature on the stands, b) a 
lack of original photographs avail- 
able, and c) in many cases the pres- 
ence of only Dutch sales represent- 
atives, Mopern Prastics will present 
more detailed information in early 
subsequent issues. The more out- 
standing new equipment is reviewed 
in brief: 

1. The first 1-to-5 color extruder 
for blow molding was offered by 
Blow-O-Matic Corp. Ltd., through 
its agents, Danish Plastics, Copen- 
hagen, Denmark. In one operation 
this machine extrudes and blows up 
to five colors with an output of 
from 1 to 35 kilograms (2.2 to 77 lb.) 
per hour, based on low-density 
polyethylene. Drive is fully variable 
and a tube up to 6 in. in diameter 
may be made. A 5-color blown bot- 
tle is a thing to behold and should 
give packaging people ideas. Rain- 
ville Co. is the American agent. 

2. A new line of blow molding 
equipment was offered by European 
Plastic Machinery, A.B., Malmoe, 
Sweden. Called Euromatic, this 
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equipment, available in single-mold, 
double-mold, or triple-mold models, 
is said to handle bottle sizes from 
the smallest to 1-gal., depending on 
the model, with no finishing opera- 
tion required. Multiple units can be 
arranged in series with control 
boards grouped so one operator can 
run six or eight machines. 

3. The new Reifenhiuser 412-in. 
extruder, equipped for sheet (rigid 
vinyl, impact styrene or ABS) pro- 
duction, received much attention. 
Available with L/D ratios of 20 or 
25:1, vented or non-vented, and with 
resistance heating with air-water 
spray cooling. The new modular 
construction allows easy reach of all 
internal parts, including a swing- 
out, inline drive motor, to conserve 
press space. 

4. Another version of this ex- 
truder, with special take-off equip- 
ment, is used for making the corru- 
gated high-impact vinyl building 
materials mentioned earlier. A com- 
plete story on this equipment will 
run in an early issue of Mopern 
Prastics. Reifenhiuser is probably 
the biggest manufacturer, and one 
of the most advanced, of extruder 
and take-off equipment in Europe. 
Delivery time to United States: 5 to 
6 months on this big equipment. For 
at least two makers of injection 
molding equipment, one U. S. and 
one European, Reifenhauser is build- 
ing pilot screw preplasticators. 

5. The J.u.W. Miiller G.m.b.H. se- 
ries of new extruders, coordinated 
and synchronized with the com- 
pany’s specialized caterpillar take- 
off equipment, features stock screws 
with L/D ratios of 18 to 24, and is 
said to be good for making of vinyl 
floor tile and thick cables. 

6. Still on extruders, Jumex, Brus- 
sels, Belgium, featured a multiple- 
screw machine with 4 screws, 
claimed to operate with either pow- 
der or pellet feed to give superior 
blending in colored and filled ma- 
terials. Jumex also featured a new 
device for stretching and spooling 
thin polyethylene bags. 

7. One of the important announce- 
ments in the injection molding ma- 
chine field was the new 2500-ton 
Triulzi from Milan, Italy. It han- 
dles 425 oz. per shot, based on poly- 
styrene, and is recommended for 
molding complete refrigerator inte- 
riors, large tubs, and shipping con- 
tainers. It is so big and new that 
Triulzi didn’t show it, except in pho- 
tographs. Full details will be forth- 
coming soon. 

8. Turner Machinery Ltd., Bram- 
ley, England, offered a new rotary 
injection molding machine, the Tur- 
namatic. It plasticates 66 Ib./hr., has 
four molding stations, and will mold 
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11.8 cu. in. of material per shot. It 
may be used non-rotary if required. 

9. A new “baby” extruder-injector 
was presented by Ste. Lumeca, 
Paris, France. A tiny and tidy de- 
vice, it molds no sprue, shoots 25 
shots/min. up to a maximum of 10 
g./shot. At the show it was making 
small caps at high speeds. 

10. Hupfield Bros. Ltd., London, 
England, showed a new %%4-0z. ca- 
pacity injection machine with side 
injection and vertical lock, espe- 
cially suitable for parts requiring in- 
serts. Speeds of 3% sec./cycle are 
normal on insert work. 

11. Neither a compression nor an 
injection press is the new Duroplast 
machine made by Georg Seidl K.G., 
Munich, West Germany. It molds 
thermoset premixes such as poly- 
ester-glass and phenolic-nylon by 
the use of a ram pumping into from 
2- to 6-mold stations each of which 
eject a molded part every 20 to 25 
seconds. Material is fed horizontally 
into the vertical-acting press sec- 
tions. Makers recommend it for filled 
and/or reinforced thermoset electri- 
cal parts, even with inserts. 

12. With an eye to the multiple- 
press, single operator, automated 
production of small auto-electric and 
similar parts, the B.I.P. Engineering 
Ltd., Sutton, Coldfield, England, 
presented the new Bipel 20-ton 
automatic compression press. This 
unit has a stripper plate attached 
to the front of the loader, so both 
move together, making ejection and 
refill most easy. The new Bipel has 
a sequenced cycle with the addition 
of a “breather” for these types of 
materials. 

13. An interesting new line of 
spray-up equipment is produced by 
Aust & Schiittler u. Co., Diisseldorf, 
West Germany, based on a process 
developed by H. Hanusch. The ma- 
chines, known as M.A.S. guns, come 
in three types: a stationary unit for 
large molded parts, a portable unit 
for tank lining and small-space 
work and a machine for construc- 
tion maintenance. In addition, A & 
S makes a device for testing lami- 
nate porosity and a mixing and me- 
tering device for filled resins. All 
devices work with both epoxies and 
polyesters and with almost any kind 
of fillers. 

14. Big parts, pipe coating and 
other effects produced by the Engel 
process were shown by Schulte- 
Ultex, Diisseldorf, West Germany. 
One of its newest offerings is a line 
of low-pressure, large-platen presses 
for making sandwich panels with 
foam or honeycomb cores. 

15. In the accessory equipment 
field the SPS __ semi-automatic 
screen-printing machines attracted 


much attention. The use of a vac- 
uum to get absolute register, and 
the large platen areas (up to 33 by 
46 in.) caused the interest. A num- 
ber of one-man printers are in the 
series. They are made by Sieb- 
druckgerate von Holzschuher K.G., 
Wuppertal-Oberbarmen, Germany. 

16. Another line of printing and 
decorating equipment is the Mil- 
ford-Astor Ltd. dry printing ma- 
chines sold in the United States by 
Rainville Corp. The range of these 
units provides for printing on flat 
sheets, tubes, all shapes of moldings, 
and thermoformed pieces. They can 
be attached to automatic presses 
and adjusted for speeds up to 4000 
per hour, single or multi-color, with 
the use of a tape medium. 

17. A new mixing and kneading 
machine for small quantity batches 
—up to 2 gal—was announced by 
Fritz Meili, Zurich, Switzerland. In 
two connected half-cylinders, two 
kneading arms rotate in opposite di- 
rections and at different speeds. 
Units are available with heat and 
cooling connections. 

18. A big-scale cyclone mixer 
line for dry materials was shown by 
Nautamix N.V., Haarlem, Holland. 
They feature high speed with low 
power consumption and allow for 
addition to mix of liquids through 
a metered jet device. 

19. Rotojet multi-station, rotary 
mold injection machines received 
much attention. They are designed 
for the rapid production of small 
parts such as cups and closures. 
Made by C. S. B. of Lyon, France, 
and distributed in the U. S. by the 
Conopac Corp., New York, N. Y., a 
Model T.5 machine, an eight-station 
model, was on display. Molds up to 
about 2% in. in diameter can be 
handled and are clamped with about 
660-lb. force. Machine operates at 
rates up to 50 injection cycles/min., 
and delivers up to 11,500 p.s.i. injec- 
tion pressure. Rotation of multiple 
molds allows successive injections 
without waiting for part to cool. 

20. A wide range of injection ma- 
chines by R. H. Windsor Ltd., Lon- 
don, England, were also on display. 
Impressive was the AP 200, which 
featured the company’s two-stage, 
twin-screw Autoplas plasticating 
equipment. With a shot capacity of 
124 oz., it is capable of preplasticat- 
ing 350 lb. of polystyrene per hour, 
and has an 800-ton clamp force. 
Plunger speed is 325 in./min. on a 
17-in. stroke. Another machine 
available from Windsor is the fully 
automatic AP 16 with reciprocating 
preplasticating screw. Shot capacity 
is 14 oz. and clamp force is 175 tons. 

21. Screw preplasticating machines 
made by G.B-F., Milan, (To page 192) 
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IN AUTOMATIC COMPRESSION MOLDING... : 


performance 
is the 


big 
pay-off 


Every last detail in the Stokes Model 741 has been 
planned with one thing in mind: performance. 
And this is the type of performance you get with 
the 741... 


@ more production per day assured by positive ejec- 
tion, top and bottom... parts are mechanically 
combed off ejection pins on both top and bottom dies 
. . . positive seal-off . . . feed and comb form a box 
closed front and back . . . scrape-off discharges 
parts independent of gravity. 


e better quality control . . . low pressure close plus 
flash thickness detection. 


e simplified set up . . . feed changeovers made in 
five minutes from pre-set loading boards . . . no cups 
to shift or adjust each time. 


e fast cycles .. . high output... dry cycle time is 
only 8 seconds, fast closing and pressing speeds let 
you take full advantage of fast curing compounds. 


e less maintenance . . . in thousands of presses, 
hundreds of installations. 


® more production per square foot. . 
functional design. 


- compact, 


... plus a complete line of attachments engineered 
by the established leader of the industry. 


Why not get the complete 741 story by writing for 
Catalog #200? And be sure to ask for a Stokes pro- 
duction analysis 

on your partic- 

ular application 

requirements. 


Plastics Equipment Division 


F. J. STOKES CORPORATION « 5500 TABOR ROAD «© PHILADELPHIA 20, PA. 
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Special report: 


New England S.P.I. meeting 


Oct. 12-14, Wentworth-by-the-Sea, N. H. 


T he “Soaring Sixties,” rather 
than being a wishful advertising slo- 
gan, may indeed become one of the 
most successful decades for plastics 
—provided the industry can rise to 
meet the challenges that the next 10 
years will bring. This note of com- 
bined optimism and warning was 
struck by all the speakers at the re- 
cently concluded 16th annual meet- 
ing of the New England section of 
S.P.1, held at Wentworth-by-the- 
Sea, N. H., Oct. 12-14, 1960. With a 
registration of 415, this was the larg- 
est such meeting that has ever been 
held by the section. 


Plastics’ strong position 


The main arguments for plastics’ 
expected progress in the Sixties is 
their favorable price-volume position 
vis-a-vis such materials as steel, 
wood, glass, aluminum, copper, zinc, 
brass, etc. James Turnbull (DeBell 
& Richardson Inc.) in his talk on 
“Today’s Big-Volume Plastics in To- 
morrow’s Markets” predicted a grad- 
ual and steady decline in price of 
polystyrene, PVC, and the polyole- 
fins to a definite resistance level, 
around which the price would fluc- 
tuate but below which it would not 
go. These levels are (the ranges in- 
dicate various formulations): 

PVC 17 to 18¢/Ib. 
PE 22 to 25 

Polystyrene 18 to 24 

At these levels, end-user indus- 
tries should find plastics a decided 
asset in holding their price lines— 
and volume growth should increase 
accordingly. Unfortunately, there is 
a considerable time lag between the 
realization of these economic facts 
of life and their application in prod- 
uct design. For example, Detroit is 
today already writing material specs 
for the 1963 car. Similar conditions 
prevail in other industries. 

What does this mean for the plas- 
tics industry? It suggests that the 
material supplier will have tough 
sledding till about 1963, after which 
new mass markets should be firmly 
established. 

It is significant that this price sit- 
uation coincides with a decade that, 
by 1970, will see a population of over 
200 million and a gross national 
product of $750 billion. By that time, 
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plastics production is estimated at 
an annual rate of 12 billion lb., or 
6 million tons. 

Where will this production go? 
The three most promising markets, 
according to A. R. Marusi, president 
of The Borden Chemical Co., in his 
keynote address “The Fabulous 60's 
—Fact or Fiction?” are packaging, 
household appliances, and building. 

Packaging: Despite impressive per- 
formance, plastics have barely 
scratched the surface. Within five 
years, plastics usage could triple. 

Appliances: Just as an example, 
refrigerators use about 2 million 
tons (40 million Ib.) of plastics. With 
new design concepts, this could quite 
conceivably go to 10 million tons (a 
five-fold increase). Similar growth 
can be expected in other appliances. 

Building construction: Currently a 
$50-billion industry, this market has 
seen a penetration by plastics of 
roughly 2 percent. If economic con- 
ditions would lead to just a 10 per- 
cent penetration of this market, the 
value of plastics used would exceed 
the total value of the plastics proc- 
essing industry today. 

In all three industries—packaging, 
appliances, and  construction—the 
time lag described by Mr. Turnbull 
exists. In addition, building codes, 
FDA regulations, Underwriters’ Lab 
Standards, all present challenges. 
Various S.P.I. committees are ac- 
tively engaged in coping with them. 

In addition to these problems, the 
threat to the processor from im- 
ported finished goods looms large. 
As reported by William T. Cruse, 
Executive V.P. of S.P.I1., this foreign 
competition is fierce indeed and, be- 
cause of the lower labor cost, can- 
not be successfully met through the 
normal interplay of economic force. 
Here are three examples he cited: 

Item: A fleece-lined vinyl snow 
boot was made in California to re- 
tail at $6.00. An equivalent boot was 
imported from Japan to retail at 
$2.98, less than the wholesale price 
of this American-made boot. 

Item: Bubble pipes molded here 
sold for 60¢/doz. Japanese imports 
of similar quality sold for 23¢/doz. 

Item: An _ assemble-it-yourself 
skeleton, molded in the United 
States, sold for $4.00. A Hong Kong 


import, exactly duplicated the 
American unit, at 79 cents! 

In all three cases, American pro- 
duction was discontinued. 

What to do? Revision of tariff 
laws seems imperative. However, ac- 
cording to Mr. Marusi, there should 
be no across-the-board tariff. In- 
stead, he suggested a fact-finding 
board that would note any distress 
areas, make rapid appraisals, and 
quick decisions. 

A call to all processors to report 
to the S.P.I. cases such as cited 
above was made. The SPI. will 
forward any such material to our 
negotiating teams in Geneva, where 
tariff problems are now being 
dealt with (See our report, p. 98). 


Meeting the profit squeeze 


While large increases in plastics 
consumption seem certain, the 
profit squeeze on the processor is 
becoming a real problem. Since 1949, 
profit margins for plastics processors 
have dropped 20% according to 
John J. O’Connell of Consolidated 
Molded Products Corp. A drop of 
about 12% took place in the past 
year alone. In his paper, “Meeting 
the Profit Squeeze in the 60’s,” he 
pointed out that net profits of proc- 
essors are running at approximately 
2.5 percent. 

As a result, they are undercapital- 
ized, have antiquated machinery, do 
not conduct sufficient research, op- 
erate on outmoded production sys- 
tems. Making the situation worse is 
the fact that the molder must tie up 
his capital in his customer’s mold, 
without the customer making any 
contribution prior to delivery of the 
final tool. In fact, the molder even 
pays for the insurance on his cus- 
tomer’s mold. 

The profit squeeze must be at- 
tacked along several lines: 

1. Machine makers should develop 
a uniform range of machine sizes. 
They should incorporate really new 
features in their new machines, not 
just give them a superficial face 
lifting. Special efforts should be di- 
rected toward full automation, based 
on data processing techniques. Also 
helpful would be the development 
of sound equipment-leasing plans. 

2. Materials (To page 181) 
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R. D. Wood Plastic Laminating Press 
produces superior sheets 
with minimum “idle” time 


Plastic sheets with superior surface finish, uniform thickness 
and exceptional strength characteristics result every time 
you laminate, cure or polish with a Wood Press. So regularly 
in fact, that you take superior performance for granted. 

But here’s a Wood that gives you an added bonus—savings 
in time! While the press is closed, curing ten-sheet packages 
ten additional packages can be prepared for processing and 
inserted in alternate openings of the 20-opening elevator. 
Dual operation speeds loading and unloading . . . keeps press 
in constant operation. No down time. No lost motion. 

A natural for every plastics manufacturer. 
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WHO PUT THE HEX. 
ON THE 
“FLEX”? 


Monsanto 
Adipate Plasticizers 
efficiently improve stability 
and low-temperature 
flexibility of 


vinyl compounds 


Vinyls plasticized with Monsanto Adipates not 
only are outstandingly flexible at low tempera- 
tures (as low as minus 65°C with Adipates at 
40 per cent concentration) . . . but they stay flex- 
ible, since Adipates have low volatility and high 
moisture resistance. 
COMPARATIVE LOW-TEMPERATURE FLEXIBILITIES 
(Opaion 300, 60%; plasticizer, 40%) 
epoxy tallate 


epoxy stecrate 
SANTICIZER 644 loctyl decyl adipate 


Monsanto Diocty! Adipote 


diocty! sebacate* 


diocty! azelate* 





®cost considerably more thon odipates 
—55 —60 —65 —70 
LOW-TEMPERATURE FLEX POINT, °C 





Here are some advantages of Monsanto Adipate 
plasticizers in specific applications: 


EXTRUSIONS. Viny! tubing, welting, and garden hose 
have longer useful service life and stay flexible over 
a broader temperature range through the use of 
Monsanto Adipates. Very compatible, and with 
higher solvating power than other flexibilizing plasti- 
cizers, Monsanto Adipates increase lubricity . . . are 
easily processed, 








OPALON, SANTICIZER: T.M.’s of Monsanto, Reg. U. S. Pat. Off 


COATED FABRICS. Sheeting and coated fabrics plas- 
ticized with Monsanto Adipates have exceptional 
softness and drape. ..and excellent heat and light 
stability. And because of low volatility, Monsanto 
Adipates impart long-lasting flexibility to vinyl auto 
upholstery and furniture coverings. 


SEND TODAY for complete facts and 

working samples ...and prove to your- 

self that versatile Monsanto Adipates... 
equal the performance of higher-priced low-tempera- 
ture-flexibilizing plasticizers .. . 


give lower flex points and much better compatibility 
INSULATION. Monsanto Adipates assure consistently than epoxidized plasticizers . 
good electrical properties in vinyl wire coatings and 
cable sheathing ... plus increased water-extraction 
resistance. ® 


are your best buy for long-lasting stability and 
flexibility 


Monsanto, maker of more 


PLASTISOLS. Alone, or in combination with other plasticizers than any other 


plasticizers, Monsanto Adipates lower initial plastisol 
viscosity and retard viscosity increase during storage. CO™pany, provides these 
They’re highly compatible. . .cure easily and rapidly. benefits to customers: 


Monsanto Chemical Company 
Organic Chemicals Division, Dept. MP, 
St. Louis 66, Missouri 


Please send me: 
COMPARATIVE VISCOSITY BUILDUP IN VINYL PLASTISOLS 


precisely right 
Opaion 410, 100 ports; plasticizer, 80 ports 
| plasticizer 
} systems 


14.000 Technical Bulletin PL-304 on DOA 

Technical Bulletin PL-308 on DIDA 

Technical Bulletin PL-316 on DNODA 

Technical Bulletin PL-644 on ODA(SANTICIZER 644) 
Samples of Monsanto Adipates for Testing 


12,000 


10,000 


centipoises 


mixed-shipment 
savings 


Name 


Company 





Low-shear viscosity 


Street 
able technical 
help in depth 
City 





We proved it all the way . . . from the 
earliest of laboratory research when the 
patented Dual Worm design was first an- 
nounced in 1945 . . . to the most recent ac- 
complishments on classified materials in the 
Welding Engineers \aboratories: no other 
method compares in the compounding-devol- 
atilizing-extruding of thermoplastics. High 
bulk density! No fines! Less operating atten- 
tion . . . less lost product . . . less space and 
power requirement! 

Year after year progress in plastics has 
seen custom-fitted Welding Engineers equip- 
ment taking the No. | position on those pro- 
duction lines which have pioneered to 
leadership with new materials . . . hard-to- 
handle materials . . . with increased tonnage 
and increased profits because of the superior- 
ity of Welding Engineers equipment. 


The accumulated experience of the men 
of Welding Engineers is without equal in the 
highly competitive field they serve. It has 
been possible to build up an organization of 
trustworthy proportions because of the con- 
tinuing successes of Welding Engineers duc! 
worm equipment. . . in constant research and 
development . in improved engineering 
methods . . . in technical service in the world- 
wide field. Ours is a unique responsibility ! 

To maintain our No. | position in the 
quality of the men in our organization and 
of the machines we place on the world’s most 
important plastics and rubber production 
lines .. . we must think, act, and produce to 
match the goals of the customers we serve. 
For a sample of this ability, we invite you to 
bring your own important plastics plans to 
the Welding Engineers conference table. It’s 
the right step in the right direction. 





, 


, 


WELDING ENGINEERS 


A tied 


Welding Engineers, inc., Norristown, Pa., Manufacturers of Processing Equipment for the Chemical and Rubber Industries 
e U.S. West Coast Sales Representatives: Machinery Sales Co., Los Angeles 58, California @ European Saies Representatives: 











Welding Engineers itd., Geneva, Switzerland ¢« Far East Sales Representatives: Marubeni Co., Ltd., Tokyo, Japapn- 
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Breakthrough in mold-making— 
ELECTRO-EROSION 


New high-precision electrical discharge machines cut 


mold cavities of high quality in hardened steel 


ony or electrical 
discharge machining, is a process 
which has been used in this and 
other countries in various forms 
for a considerable number of 
years, but which has only begun 
to be exploited by the plastics in- 
dustry in recent years. The first 
electrical discharge machines of- 


milles Eleroda D1 shown in Fig. 
1, below. 

Without any noticeable amount 
of fanfare, an increasing number 
of electro-erosion machines are 
showing up in plastic processors’ 
and mold and die makers’ tool- 


By Frank Jaques’ and Joseph Schmidt* 


rooms. In these shops they are 
being used to produce molds and 
dies of highly complex design and 
at levels of quality extremely dif- 
ficult to achieve by conventional 
metal-cutting methods. Most of 
the engineers who have used 


fered in this country were sold FIG. 1: 
for such applications as “tap bust- 
ing,” that is, the disintegration of 
taps and drills, or hardened pins 
and studs which had broken off 
and were still embedded in the 
work. For this type of work, the 
machines were crude, resembling 
a low-priced drill press. 

Within the past few years, in- 
tensive development work by the 
machine builders has resulted in 
highly improved machines being 
brought to market. Today four 
companies are known to be offer- 
ing machines for precision tool 
and die work in the U. S. A. 
They are: The Charmilles En- 
gineering Works Ltd. (Geneva, 
Switzerland), The Cincinnati 
Milling Machine Co. (Cincinnati, 
Ohio), The Elox Corp. of Michi- 
gan (Troy, Mich.), and the Mat- 
son Co. (Detroit, Mich.). Typical 
of these machines is the Char- 


Charmilles Eleroda D1 
electro-erosion metal-cutting ma- 
chine showing electrical arc con- 
trols and hydraulic electrode- 
advancing system (at bellows). 


> 


FIG. 2: Close-up of the electro- 
erosion metal-cutting machine, 
showing a work piece clamped 
at the bottom of the trough- 
table, which is filled with a di- 
electric oil during the cutting 
process. Electrodes are held in 
place by ‘magnetic chuck.” 


*Reg. U. S. Pat. Off. 

TU. S. Resident Sales Engineer, Char- 
milles Engineering Works Ltd., Geneva, 
Switzerland. 

tPresident, Middlesex Tool & Machine 
Co., Inc., Mountainside, N. J. 
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FIG. 3: Graph showing relationship between current and frequency of 
the erosion arc for six settings on the Charmilles machine shown in 


Fig 


. Roughing cuts are described by curves | and 2, intermediate 


cuts by 3 and 4, and finishing cuts by curves 5 and six. 
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FIG. 4: Diagram showing the rate of material removal for the six set- 
tings referred to in Fig. 3. Sketches above Bars 4, 5, and 6 show the 
relative roughness of the surface finishes. Data is for a copper electrode 
cutting hardened tool steel with Rockwell Hardness of 60 on C scale. 
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electrical discharge techniques 
are quick to agree that electro- 
erosion is truly a major technical 
breakthrough in the manufacture 
of plastics molds. This article is 
intended to give the reader an 
introduction to the subject and 
point out how this new tool offers 
many advantages in the construc- 
tion of molds and extrusion dies. 


How it works 


Almost everyone is familiar 
with the “pitting” of metal con- 
tacts which takes place when an 
accidental electrical discharge, or 
arc-over, occurs in an electrical 
relay or switch when it is opened 
or closed. Although this arcing is 
highly undesirable in electrical 
switchgear, the ability of an elec- 
trical arc to burn or “pit” metal 
is the heart of an electrical dis- 
charge cutting machine. 

In this machine, the blank metal 
work piece is made one of two 
electrodes between which the 
electric arc is struck. The work 
piece is usually at the negative or 
ground potential. The other, or 
positive electrode, which has a 
cross-section of almost exactly 
the same size and shape as that 
of the hole to be cut, is placed 
perpendicular to, and above, the 
metal blank to be cut. This elec- 
trode is brought close to the work 
piece which is fixed on a station- 
ary, precision set-up table at the 
bottom of a trough as shown in 
Fig. 2, p. 109, which is then filled 
with a special dielectric oil. The 
oil serves two purposes; it insures 
uniform arcing over the two sur- 
faces of the electrodes and, by its 
forced circulation in the work 
area, it removes the debris from 
the work area. 

At this point the operator sets 
the controls on the machine in 
accordance with the type of cut 
and finish desired and the type of 
are action necessary to give the 
required cut and finish. In elec- 
tro-erosion machining there are 
generally two cuts made to cut a 
cavity: roughing and finishing. 

Roughing can either be done by 
conventional methods or by elec- 


FIG. 5: Diagram comparing the surface 
finishes produced at various settings on 
the electro-erosion machine with sur- 
faces produced by various conventional 
metal-working techniques. 
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tro-erosion, depending on which 
appears more appropriate for the 
specific job at hand. A simple 
round hole is probably more eas- 
ily done by drilling whereas a 
thin, narrow, sharp-cornered rec- 
tangular slot is more easily 
roughed out using electro-erosion. 
The latter is more easily done by 
electro-erosion because of the 
delicate and fragile cutters which 
would have to be used in conven- 
tional cutting machines and use 
of which could easily result in ex- 
cessive tool breakage as well as 
poor precision. 

When electro-erosion is used 
for roughing, one naturally wants 
to remove metal at the maximum 
possible rate; surface quality is 
not important in view of the fin- 
ishing operation to follow. Figures 
3 and 4, both on p. 110, describe 
the relationships between arc 
power, current, and frequency 
and the corresponding metal re- 
moval rates and finishes avail- 
able in the Charmilles machine 
shown in Fig. 1. 

In roughing, a _ high-current, 
low-frequency, high-power arc is 
used to obtain the maximum 
metal removal rate. This intense 
heavy arc has an effective power 
of about 1 kw. and results in a 
rough surface resembling a heavy 
stipple finish used in molds to 
imitate a leather surface. Some- 
times this roughing cut is used as 
a final finish where an imitation 
leather surface is desired in the 
mold surface. This corresponds to 
a surface finish of about a 15 or 
500 win. (root mean square val- 
ues) and a metal removal rate of 
about 400 cu. mm./min. 

After roughing, 
done by using a _ low-current, 
high-frequency, low-power arc 
(See Fig. 3.) The finest finishes 
are obtained at powers of about 
15 w., resulting in a surface finish 
of about 0.25 u or about 10 to 12 
uin. (root mean square values). 
The metal removal rate is corre- 
spondingly reduced in finishing 
and for the finest finish setting on 
the Charmilles machine is about 
0.1 cu. mm./min. However, in fin- 
ishing, the amount of metal to be 
removed is also considerably re- 
duced and the time required to 
make a finishing cut relative to a 
roughing cut would not be di- 
rectly proportional to the ratio of 


finishing is 
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the metal removal rates that are 
shown above. 

Once the settings are made on 
the machine, the cutting is en- 
tirely automatic. Circuits in the 
machine monitor the current and 
character of the are and control 
the advance of the cutting elec- 
trode to keep the gap and arc 
conditions constant. The cutting 
action can be stopped automati- 
cally at any predetermined time 
at the end of a cut. 

Mechanically, the process most 
closely resembles hobbing, in that 
electrodes on present-day ma- 
chines move only in a vertical di- 
rection. It differs in that hard- 
ened steel can be cut and no 
pressure is required to sink the 
electrode. The cutting electrode 
used is similar to a hob; that is, 
its contoured face is “pressed” 
into the work producing a female 
impression of the male configura- 
tion on the face of the electrode. 
Machine design problems have 
thus far hindered the develop- 
ment of machines which can si- 
multaneously cut along three 
axes. However, it is not incon- 
ceivable that such machines may 
be developed in the future. 

An extremely significant fea- 
ture of electro-erosion is the fact 
that the cutting electrode is never 
in mechanical contact with the 
work piece. Therefore, no me- 
chanical pressure is ever exerted 
on either the cutting tool or the 
work and the distortion of either 


FIG. 6: Copper electrode 
shown at left of photo was 
used to simultaneously cut 
the cavity and raise the let- 
ters in the hardened mold at 
right. Note the high fidelity, 
smooth surface, and fine de- 
tail. Numbers are approxi- 
mately 0.016 in. high. 


during the cutting process is 
practically impossible. This char- 
acteristic of electro-erosion is a 
major contributing factor to the 
precision of the machine, which 
can easily work to tolerances of 
+0.0002 in. as compared with the 
ordinary machine tolerance of 
+0.001 inches. 

This lack of contact is due to 
the fact that the cross-section of 
cuts made by the electrode are 
always slightly larger than the 
cross-section of the electrode it- 
self. The bulk of the arcing, tak- 
ing place during a cut, is confined 


FIG. 7: Complex cavity cut by electro-erosion. Mold was used to produce 
the phenolic electrical part shown on the right. Shown above the mold 
are electrodes used to cut the various holes in the hardened cavity. 





FIG, 8: Copper electrode and mold set 
for worm gear of toy train, which was 
cut with the electrode. Same electrode 
is used to cut matching half of the 
mold, insuring congruity of the mold 
edges on the parting line 


to the bottom advancing face of 
the electrode, and to a small dis- 
tance up the vertical sides of the 
electrode. Except for this small 
area near the bottom face, essen- 
tially no arcing takes place on 
the vertical sides of the electrode. 
This is explained as follows: For 
a given power input, the ability 
to develop arcing between two 
electrodes depends on the size of 
the gap between the two elec- 
trodes. As this gap is increased in 
length one reaches a critical gap 
size (on the order of a few ten- 
thousandths of an inch and de- 
pendent on the power of the arc) 
above which arcing can no longer 
take place. As erosion of the arc- 
ing surfaces takes place, the gap 
between the arcing faces in- 
creases, due to the loss of mate- 
rial from the surfaces. As men- 
tioned before, the positive elec- 
trode in the machine is advanced 
vertically down into the piece, 
which compensates for the loss of 
material at the bottom of the 
electrode and acts to keep the 
gap spacing constant, thus main- 
taining the arc. However, there is 
no lateral movement of the cut- 
ting electrode. Therefore, on the 
sides of the electrode, arcing con- 
tinues only until the critical gap 
size is reached between the sides 
of the electrode and the walls of 
the cavity being eroded; here arc- 
ing and further erosion cease. 


Materials 

There is virtually no limit to 
the materials which can be used 
as electrodes or as the work piece. 
Of course, they must be able to 
conduct electric current. 


Two of the most popular ma- 
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terials for electrodes used in cut- 
ting steel molds are copper and 
brass. Other metals have been 
used, but copper and brass have 
better cutting characteristics in 
working with mold steels and re- 
sult in an optimum combination 
of cutting speed and surface fin- 
ish. One must remember that 
both the cavity and the electrode 
are eroded by the process and the 
relative rates of erosion are also 
a consideration in the device of 
the electrode. 

Other factors sometimes enter 
into the choice of an electrode 
material. An interesting example 
was the use of a finished profile 
extrusion of aluminum as an elec- 
trode to cut an extrusion die to 
replace the die which was used 
to produce the profile used as the 
electrode. In another case, the 
steel core of a mold was used as 
an electrode to cut a matching 
contour in the cavity side of a 
mold to produce a piece with a 
through hole in it. Using the core 
of the mold to cut the cavity 
produced exactly matching sur- 
faces, which resulted in positively 
sealing off the contact area against 
mold flash. 

Because of the growing inter- 
est in electro-erosion, special 
electrode materials are being de- 
veloped for the process. For ex- 
ample, General Electric is now 
offering a graphite electrode for- 
mulation for evaluation in the 
process. 


Cuts hard-to-cut metals 


Turning to the type of materi- 
als which can be cut by the proc- 
ess, one is immediately impressed 
with the inclusion of materials 
which are extremely difficult to 
cut with conventional tools. Most 
significant to the mold maker is 
the ability of electro-erosion ma- 
chines to sink cavities in hard- 
ened tool steels with Rockwell 
Hardnesses of 60 and above on 
the C scale. Cavities can even be 
cut in carbide blanks. In fact, any 
conductive metal can be cut on 
an electrical discharge machine 
and cut with the high precision 
indicated previously. 

As implied above, the proper 
choice of the electrode material 
to cut a given metal or alloy will 
play a part in determining the 
maximum cutting rate and finish 


which can be achieved by the 
process. Copper and brass are 
now most widely used for cutting 
mold steels. However, as with any 
new technique, there is much ex- 
perimentation going on to deter- 
mine which electrode materials 
are best for various metals. 


Use as a mold-making tool 


Electro-erosion machines offer 
many advantages to the plastics 
mold maker. First is the higher 
quality mold which can be made 
using electrical discharge tech- 
niques. As mentioned before, the 
machine permits him to work to 
tight tolerances in the order of 
+0.0002 inch. In addition to the 
tighter tolerances, he can also cut 
cavities with surface finishes ap- 
proaching that of a polished sur- 
face. For some molds the cavity 
requires no further finishing. For 
surfaces requiring polishes greater 
than 10 to 15 pin., the limit of the 
electrical discharge machine, ad- 
ditional hand polishing is re- 
quired. However, the hand labor 
required for the polishing is re- 
duced many-fold due to the ini- 
tially better finish on the starting 
surface. A comparison of surface 
finishes obtained with conven- 
tional machining techniques and 
those available using electro- 
erosion is shown in Fig. 5, p. 110. 

One of the greatest contribu- 
tions to the quality of the molds 
is the fact that electro-erosion 
allows the mold maker to cut cav- 
ities in hardened tool steel. Since 
conventional cutting tools will not 
readily cut hardened steel, the 
usual mold-making methods re- 
quire that the steel cavities es- 
sentially be finished prior to hard- 
ening. In the hardening process 
the mold maker runs the risk of 
losing the man-hours he has put 
into the mold if internal stresses 
in the steel cause the cavity to 
warp or distort. With hobbed cav- 
ities, internal stresses may be so 
large that they may even cause 
the mold to split or crack, result- 
ing in a total loss. Even small 
distortions may cause the mold to 
go “out of tolerance.” 

With an electro-erosion ma- 
chine, the mold maker can rough 
out his soft cavity using high- 
speed conventional cutting meth- 
ods, send the rough blank to hard- 
ening, square up his hardened 
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there are always 
good reasons for 
designing 1t in 


in Wen Shaver Kits 
polypropylene it’s economy 


Wen’s requirement: an attractive, shatter- 
proof shaver kit at lowest possible cost. 
The answer, after extensive testing: 
AviSun Polypropylene. Molds beauti- 
fully, with high gloss. No “‘soapy”’ feel, 
no dust problems. The only practical 
material for a self-hinge. Makes possible 
single cavity molding, cuts production 
time 60%, saves 15c hinge cost per kit. 
Highly heat resistant, won’t warp. 


Polypropylene makes better products at 
lower cost. No other material has this 
combination of properties: 


1. Heat Resistance 
2. Chemical Resistance 
3. Toughness 


4. Economy 


AviSun’s technical specialists will be glad 
to work with you on your specific appli- 
cations. Write for Booklet AP-601 giving 
complete technical information. 


NATIONAL SALES REPRESENTATIVES 
A. SCHULMAN, INC. 


AKRON 8, Ohio 
790 Talimadge Ave. 
HEmliock 4-4124 
BOSTON 16, Mass. 
738 Statier Bidg. 
Liberty 2-2717 


Sea A 
CHICAGO 45, Ill. 

2947-51 W. Touhy Ave UN 
ROgers Park 1-5615 

EAST ST. LOUIS, Ill. 

P.O. Box 310 

14th & Converse Sts 

UPton 5-2800 

LOS ANGELES 5, Cal Department 415 

Rm. 730, Texaco Bidg 134 h 

3350 Wilshire Blvd. O00 Cheats Cineet 
DUnkirk 5-3018 Philadelphia 7, Pa 
NEW YORK 22, N.Y Phone: LOcust 8-5520 
460 Park Ave 

MUrray Hill 8-4774 *a trademark of AviSun Corp 
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FIG. 9: Two molded plastic electrical connector parts shown with their 
molds, which were cut by the electrodes shown above the molds. Hexa- 
gonal pins in mold at left are not separate pins but were raised by two 
electrodes shown. Note clean sharp corners and details. 


FIG. 10: Molded part and 
two copper electrodes used to 
cut mold to produce the part 
Cavities can be cut in hard- 
ened steel to tolerances of 
+0.0002 in. with finishes of 
10 to 15 pinch 


blank, and then sink his finished 
cavity in the hardened steel to 
final dimensions and a fine fin- 
ish; ready for any additional pol- 
ishing which may be required. 
Since the number of man-hours 
spent in roughing out the cavity 
is minimal, any loss involved in 
spoilage of the cavity blank in 
the hardening process is consid- 
erably less than that which would 
be involved in the loss of a cav- 
ity closer to completion. 

Another advantage arising out 
of the ability of the process to 
cut hardened steel is the ability 
to modify existing molds without 
the need for annealing the mold 
steel. If a change in design of a 
part requires the addition of a 
boss on the molded part, it is a 
simple matter to prepare an elec- 
trode with the cross-section of 
the required boss and sink it in 


the hardened steel where re- 
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quired. Likewise, if a female im- 
pression is required on the part, 
a cavity can be cut in the mold 
for the insertion of the new core 
to produce the female impression 
on the molded part. The savings 
in time, and the extension of the 
use of existing molds is, of course, 
obvious. 

Since the process produces 
cavities in metals which are exact 
impressions of the _ electrodes 
used, the cutting of inside sharp 
corners is no problem. To illus- 
trate the fidelity and sharpness of 
detail possible with the process, 
an electro-erosion machined mold 
face with raised figures (to make 
depressed figures in the part) is 
shown in Fig. 6, p. 111. Shown 
beside it is the copper electrode 
used to sink the cavity and raise 
the figures on the mold simultane- 
ously. The numbers raised about 
0.016 in. off the mold face and 
are %2-in. type. 

This ability of electro-erosion 
cutting to reproduce minute de- 
tail and sharp corners becomes 
tremendously important in the 
production of highly complex 
molds which would ordinarily 
have to be sectioned to develop 
the sharpness of details. Figure 
7, p. 111, shows a mold used to 
produce the phenolic electrical 
parts shown next to it and some 
of the numerous electrodes used 
to sink the various cavities shown 
in the mold. With the exception 
of a few places where section in- 
serts were a must, the entire cav- 
ity was electrically cut. Where 
sections were required, electro- 
erosion was used to cut the cavi- 


ties for insertion of these sections 
into the cavity block. 

Reduced sectioning also allows 
the molder to reap the benefits of 
electro-erosion. With a _ lesser 
number of crevices resulting from 
mold sectioning, there is less 
chance for material to creep into 
the crevices to distort or break 
delicate mold fins and cores. Al- 
though the reasons are not en- 
tirely clear, fins and cores raised 
in the mold by electro-erosions 
are also generally tougher than 
inserted fin and core sections. In 
the case of one mold for an elec- 
trical switch part, the breakage of 
delicate core pieces in the con- 
ventionally cut mold was a seri- 
ous mold maintenance problem in 
the molder’s plant. When the 
same cavity was duplicated by 
electro-erosion methods, core 
breakage from operation of the 
mold was entirely eliminated. 

As mentioned before, no pres- 
sure is exerted on either the 
electrode or on the work and 
neither contact each other dur- 
ing the process. This makes it 
possible to use very thin, deli- 
cate electrodes to cut very thin 
and accurate slots with sharp 
corners in mold faces. In fact one 
can sink the edge of sheet brass 
or aluminum about 0.006 in. thick 
into hardened steel, using the 
sheet metal as an electrode. 

In addition to the above op- 
erations, electro-erosion can do a 
much better job in the production 
of molds for the making of plas- 
tic parts with external threads. It 
is easy to cut helical screw 
threads on a lathe. However, 
when such threads must be cut 
into two halves of a mold to pro- 
duce an external thread on a 
molded part, both the cutting and 
the matching of the two mold 
halves is a difficult problem using 
conventional cutting techniques. 
With electro-erosion the external 
thread desired on the part is sim- 
ply cut into a copper electrode 
on a thread mill. The electrode is 
used to cut one side of the thread 
in one half of the mold and then 
rotated 180° and used to cut the 
other half of the mold, thus in- 
suring that matching edges of the 
thread cavity will be exactly 
congruous along their entire 
length. (See Fig. 8, p. 112). The 
technical (To page 196) 
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Predicting mold flow 


by electronic computer 


By H. L. Toor’, R. L. Ballman’, and Leon Cooper* 





It is shown that the gross flow process which takes place when a molten 
polymer is forced into a cavity whose walls are held below the freezing 
point of the polymer may be predicted from the rheological and thermal 
properties of the polymer by simultaneously solving approximate forms of the 
energy equation and the equation of motion on a digital computer. 





Steady flow of a liquid 
through a closed channel whose 
walls are held at a temperature 
below the freezing point of the 
liquid is possible only for chan- 
nel lengths below a certain criti- 
cal value. For lengths above this 
critical value, the skin solidifying 
at the walls will increase in thick- 
ness and ultimately fill the entire 
channel choking off the flow. 
The critical length will depend 
upon initial conditions. For ex- 
ample, a channel which at time 
zero is filled with frozen liquid 
at the wall temperature always 
has a critical length of zero. If a 
cold channel is initially empty 
and at time zero a liquid or poly- 
mer melt begins to flow into the 
channel or cavity, a steady-state 
process is possible only if the 
cavity length is less than the 
critical value and the cavity is 
open ended. If the cavity is longer 
than this critical length, flow can 
proceed for only a finite time, no 
steady state is possible (although 
the mean velocity may approach 
zero as time approaches infinity), 
and the maximum length of cavity 
that fills is the critical length. 
Flows of the type discussed 
above occur in industrial proc- 
esses such as injection molding 
and die casting as well as in na- 
ture, and the object of this work 
is to devise a method of calculat- 
ing the mean velocity in a cold 
oarnesie Institute of Toehnolesy., —_— 
Spring eld, Mass." {Monsanto Ch Chemical 
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cavity as it is being filled, in order 
to obtain the critical length or 
“fill out” and the time necessary 
to fill the cavity to any length. 
The system under consideration 
is shown schematically in Fig. 1, 
p. 118. (For nomenclature, see 
Table I, below.) At time zero the 
constant pressure P’, is applied to 
the hot fluid in the isothermal re- 
servoir and fluid is forced into the 
cavity whose walls are at a con- 
stant temperature Tp. Tp is low 
enough so that fluid at this tem- 
perature is essentially frozen. At 
subsequent times the wave front 


has moved a Distance X into the 

cavity. The problem is, given the 

system properties, to predict the 

relationships among V, X, and 

time. One relationship is known: 
dx 

V= 40 Eq. 1 

It has been shown (1), (2), (3)* 
that, in a cold, wide, rectangular 
cavity which is filling with hot 
polymer, the velocity decreases 
exponentially with time under 
very general conditions while, if 
the flow were isothermal, the ve- 
locity would decrease with time 
along a hyperbolic curve and at 
a much slower rate. 

Clearly the interaction between 
the heat transfer from the melt 
to the cold wall and flow must be 
included in any description of the 
process. This is equivalent to 
evaluating the resistance in the 


1Numbers in posentierme refer to litera- 
ture cited at the end of the article, p. 209. 





Table 1: List of symbols 





temperature dependent rhe- 
re parameter, 


= Ce) 


ib parameter, 


1 sq.in.\ | 

ec. ( i) ; 

rheological parameter, °F. 
reciprocal fractional rate of 
velocity decrease, sec. 
heat capacity, B.t.u./ (Ib.,,) 
(°F). 
functional symbol. 
thermal conductivity, B.t.u./ 
(sec.) (in.) (°F). 
rheological parameter. 
pressure, p.s.i. 
pressure at cavity entrance, 
p.s.i. 
pressure applied 
p.s.i. 
cavity half width, in. 
temperature, °F. 

rheological parameter, °F. 
reservoir temperature, °F. 
cavity wall temperature, °F. 


to fluid, 


axial velocity, in./sec. 
radial velocity, in./sec. 
mean velocity, in./sec. 
velocity at time zero. 

axial distance coordinate, in. 
length of filled cavity, in. 
fill-out, in. 
distance from 
cavity, in. 
coefficient of thermal expan- 
sion, 


1 B.t.u. 
*) (in-Ib.,) 


time, sec. 
time as defined by Eq. 7, sec. 


4 


ee 


“MMK AS 


center of 


lb. 
density, ——™ 
cu. in. 


_ (by) 
sq. in.) 
volumetric rate of frictional 
heat generation, 
B.t.u. 


(sec.) (cu. in.) 


shear stress, 


increment number. 











Table tl: Physical properties of polystyrene* 





b 
T—T° 
(sq. in.) , 
Ib., 


A(T) A® (e) — 


111.5 (sec.) 


1203 °F 
150 °F. 
2.7 


3.24 x 10°“T + 1.92 x 10° 


(P + 27.000) (0.0361) 
(6.44T + 0.822P + 25,150) 


B.t.u. 


(sec.) (in.) (°F.) 


Ib 


“m 


cu. in. 


1.1041 —7.3340 x 10°°T + 2.5333 x 10°°T* —2.5980 x 10° T° 


“From these collected co R. B. 068) 2S pee at 3rd National Heat Trans- 
on 


fer Conference, Storrs 
Phys. 20, 502 (1949). 3. 
mers and Derivatives,’ 


n. yt (1959) 


.  Boundy and R. F. Boyer 
. 479, Reinhold Pub. Co ew York, (1952). 


Sponges. and G. D. Gilmore, J. Appi 
“Styrene, Its Polymers, Copoly- 





channel being filled, and in all 
preceding channels, as a function 
of time (1). On the basis of earlier 
results, which indicated that rhe- 
ological properties measured in 
the steady state hold at every 
point in the fluid, one might solve 
the equations of motion simul- 
taneously with the energy equa- 
tion, starting at the first non-iso- 
thermal channel (if there are 
more than one in series) and ex- 
pect a good description of the 
process. 

If inertia and radial velocity 
components are neglected, this 
would be related to the problem 
treated numerically by Gee and 
Lyon (5). They considered a tube 
filled with polymer at a constant 
temperature T,. At time zero a 
constant pressure P’, was applied 
to the inlet of the tube and the 





wall temperature was changed to 
Tp. At subsequent times, addi- 
tional fluid entered the tube at 
temperature T.,. 

In this discussion the conduit is 
initially empty and as time pro- 
gresses the length of filled con- 
duit increases and the pressure at 
the cavity inlet varies. Although 
radial velocity components, i.e., 
material moving from the center 
of the melt toward the walls of 
the cavity, may not have a sig- 
nificant effect on momentum 
transfer, they may have a major 
effect on the flow. If, for example, 
there were no radial flow at the 
wave front, or front edge of the 
melt advancing in the cavity, the 
flow into a cavity would produce 
a wave front shaped like an 
“icicle,” because of the no-slip 
condition at the wall, rather than 


the fairly flat wave front which 
is observed (3). 

The type of radial flow which 
must exist at the wave front de- 
termines what particular part of 
the fluid at the wave front is 
deposited at the wall as the fluid 
moves along and this affects the 
subsequent heat transfer. This 
wave front complication makes 
the analysis of a filling cavity 
considerably more difficult than 
that of flow through a filled tube. 
Thus an attempt was made to ob- 
tain a first approximation of the 
effect of heat transfer on the 
mean velocity by first radically 
simplifying the problem. 

The energy equation for flow 
between two wide flat plates with 
negligible axial conduction is (6), 

6T 6T 6T 


0 T* ee tv 


k &#T 
pcp dy? 


Ta e fn) 


+ 
Pcp 4x PCy 


Eq. 2 

The equation is simplified by 
dropping the expansion and heat 
generation terms (the last two 
terms on the right) and the ef- 
fect of the velocity profile on the 
heat transfer is neglected by as- 
suming that the heat transfer is 
the same as if the flow were “slab- 
like.” The temperature profile at 
any cross-section is now fixed by 
the time the fluid at that cross- 
section has spent in the cavity. 
Thus, Eq. 2 reduces to Fourier’s 
Equation, 


sT _ k TF 


do’ ~ pe, dy? = 


with the boundary conditions 
































FIG. 1: Schematic diagram of 
non-isothermal cavity on chan- 
nel flow system. See Table | on 
p. 117 for definition of terms 


344" 


0, 
—- 


—Note that cross pw nd 0156" 
is a semi-circle, radws-= a 
140.075 











“el be 0.2"dia. 
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0.312" dia. 


FIG. 2: Experimental mold cavity arrangement showing 
location and size of sprue and gate system. 
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Ty, O) = T, 
T(R, 6’) = T, 


Eq. 4 
Eq. 5 


8T (O, 6’) _ 


oO Eq. 6 
by 


where 0’ is the time an element 
would have spent in the cavity if 
the velocity profile were flat, i.e., 
the time corresponding to the 
fluid at any zx is 


P< [ dx 
‘. Vv 
0 


The solution to Eq. 3 is 


T-—T,. 


=f (y, 6 
T <T, y, 0’) 


Eq. 8 
and f (y, 6’) is given in Carslaw 
and Jaeger (4). 

The relationship between pres- 
sure gradient and mean velocity 
is obtained by combining the 
measured rheological relationship 
for unidirectional flow with a 
force balance between two wide 
flat plates (2), 


n 
du dP 
a nf — ‘ 
dy A(T)y ( 4 Eq. 9 


and integrating twice across the 
cavity and then by parts results in 


dP RV 


1 

-<- R 2 Eq. 10 
[ A(T) y®*! dy 
Jo 


for a constant density 


av 
=| 7° Eq. 11 


6 


The above equations describe 
the flow inside the cavity and it 
remains necessary to specify the 
conditions at the cavity inlet; 
these conditions being set by the 
interaction between the cavity 
and the system preceding the 
cavity proper. 

It is assumed that the system 
preceding the cavity is isothermal. 
This makes the total resistance to 
flow in all preceding channels in- 
dependent of time and since P, 
is zero at the instant the wave 
front enters the cavity, it follows 
from (2) Eq. 18 that the cavity 
inlet pressure is related to the 
mean velocity in the cavity by 


1 
ee fo 
P’, Vo 


The assumption also makes the 


Eq. 12 
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FIG. 3: Results from two experimental runs made with polystyrene using 
different mold temperatures and slightly different pressures. (See Table 
Ill, below). Note close agreement of experimental points with curves 
calculated from non-isothermal equations developed in this paper. 





Table Il: Conditions for experimental runs* 





T. Td 
oF. °F, 
325 80 
325 180 


*Graphical results are plotted in Fig. 3. 


P, 


14,800 
13,550 





temperature entering the cavity, 
T-, equal to the cylinder tempera- 
ture; so if V, and P’, are known, 
the interaction between the cav- 
ity and the preceding parts of the 
system is contained in Eq. 12. 


Method of computation 
Equation 10 was evaluated by 
first substituting the measured 
relationship for A(T) from Table 
Il, p. 118. 
RV 


R 
As | F(y) dy 


Jo 


where 


F(y) = y"*!(e) - Eq. 14 


b 
T(y) — T° 


and then using Simpson’s rule 


R 
/ F(y) dy = = F(R) 
0 


+ar(F)+FOza1s 


Since F(O) = O 


R 
| Fly) dy = * FR) 
Jo 


R 
+4r(#) 
so 


dP _ ¥ Eq.17 


a 1 
eed (FR) +4F(*))s 


It is also true that: 


x 
6P 
Po -{ oa x dx 
0 


P. was determined by summing 
the pressure gradient times the 
increment size over the length of 
the channel that contained fluid. 
The calculation was as follows: 
1) An increment size, Ax, was se- 
lected (Fig. 1) for the calculation 
along the channel. 
2) A value of V was assumed. 


Eq. 18 


S . the an and 6’ = 6’, + 


Ae’, were calculated. 
4) y = O was taken at the center 
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| 
+ 





V, in./sec 


nm > 
— 
| 


FIG. 4: Graph showing mean velocity, V, of polymer 
melt moving in cavity plotted against distance 
front edge of polymer has advanced into cavity at 
mold temperature of 80° F. All curves shown in 
Note that calculated 
non-isothermal curves more closely describe actual 
experimental observation than does the calculated 
isothermal curve. Deviations are still present due to 
assumptions inherent in the non-isothermal curve. 


Table Ill, p. 119, for Run | 


of the channel and the range O to 
R divided into 10 
R/10, 2R/10, etc. 

5) T(R) and T(R)/2 were cal- 
culated from Eq. 8, using the cal- 
culated value of 6”. 

6) 2P/2x was calculated from Eqs. 


increments 


14 and 17. 
7) P, was calculated from Eq. 12 
and from Eq. 18. (P’ was assumed 
constant.) 

8) If the values of P. so calcu- 
lated did not agree a modified 
value of V was assumed and 
steps 3) to 8) were repeated. 

9) When convergence was ob- 
tained, the calculation was con- 
tinued into the next increment, 
Ax. With the new V and 0’ all pre- 
ceding increments must be recal- 
culated since the velocity through 
the channel must be constant. 
10) This stepwise procedure was 
continued until V =O, ie., the 
material has frozen. (Actually, at 
some small value of V the de- 
nominator in Eq. 17 goes to zero 
at some x and the approximation 
used in Eq. 16 would have to be 
modified if it 
continue 


desired to 
calculations to any 
smaller value of V. 

The above numerical procedure 
has been programmed,’ both for 
the IBM 702 and the IBM 704. 
The average running time per case 
on the 702 was about 20 hours. A 
single case can’ be run on the 704 
in approximately 10 minutes. The 


were 
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program prints out the converged 
velocity, V, and a complete tem- 
perature distribution in the y di- 
rection for each increment from 
the entrance of the channel up to 
the leading edge of the fluid in 
the channel. It does this each time 
the fluid advances another incre- 
ment Ax into the channel. The 
computation continues until the 
velocity V is zero or close to zero. 

The method of correction for V 
was to use V.~ as the first assumed 
value and then subtract a con- 
stant amount from the assumed 
V until P. (Eq. 12) P. (Eq. 18) 
changed sign. After this point new 
values of the assumed V were ob- 
tained by averaging the last value 
of V that gave a positive differ- 
ence with the last value that gave 
a negative difference. This can 
be made to converge to any re- 
quired degree of accuracy. 

The 704 program was written 
using Fortran and, of course, 
made use of floating point arith- 
metic. The use of floating point 
arithmetic and the _ inherent 
greater computing speed of the 
704 combined to reduce the run- 
ning time on the 702 which used 
fixed point arithmetic on large 
number fields. 

The material used was the com- 
mercial polystyrene, Compound B 
described earlier (2). The prop- 
erties used are given in Table II. 
The relatively small density 


X, in. 


FIG. 5: Graph showing mean velocity, V, of polymer 
melt moving in cavity plotted against distance front 
edge of polymer has advanced into cavity, X, at 
mold temperature of 180° F. All curves were de- 
veloped for conditions shown in Table III, p. 119, 
for Run 2. Note that calculated non-isothermal 
curves more closely describe actual experimental 
observation than does the calculated isothermal 
curve shown uppermost in the graph. 


changes were approximately ac- 
counted for in the heat transfer 
calculations, but were neglected 
in the flow equations. 


Experiment 


The experimental technique 
was the same as described previ- 
ously (3) (only the 3-oz. press 
was used here) except that the 
non-isothermal channels feeding 
the cavity were considerably 
shortened (Fig. 2, p. 118) in order 
to reduce the heat transfer in the 
channels preceding the cavity. In 
addition, the polymer pressure at 
the nozzle was directly measured 
with a pressure transducer and 
the maximum pressure reached 
during a run was taken to be P’, 
since it was assumed that the ram 
pressure was constant during the 
filling of the cavity (3). 


Results and discussion 


The measured relationships 
among mean velocity time and 
distance were, as expected, the 
same as found earlier (1). Thus, 
as shown in Fig. 3, p. 119, the 
length of flow increased with time 
in an exponential fashion closely 
described by 


x 6 
at -<@) = 
x, 1 e) B Eq. 19 


where 6 is (To page 207) 


MODERN PLASTICS 





alot’ 


*Johnson reel (Denison-Johnson Corp.); Imperial 8 radio (Admiral Corp.); Aqua Hone sharpener (Sun Enterprises, Inc.) 


IMPLEX in a man’s world 


IMPLEX, the high impact acrylic, goes where the tough jobs 
are ... where great strength and rigidity, plus resistance to 
staining, are important selling points for a product. The 
fishing reel cover, transistor radio case and water-powered 
knife sharpener housing shown above* have rugged dura- 
bility because they are molded of IMPLEX. This Rohm & Haas 
molding material also provides an attractive appearance by 
imparting high surface gloss and rich colors. Our design staff 
and technical representatives wil! be pleased to help you use 
IMPLEX for your present and prospective products—to your 
advantage. Just write and tell us about a specific project. 


FRY Chemicals for Industry 
ROHM € HAAS 
——— COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA, 


In Canada: Rohm & Haas Co. of Canada, Lid., 
West Hill, Ontario 


IMPLEX is a trademark, Reg. U.S. Pat. Office and in 
principal foreign countries. 


BE Ts Oe ee 


DECEMBER 1960 


121 





S.P.E. Technical Conference 


Program scheduled to be presented at the 17th annual meeting 


ye 17th Annual Technical 
Conference of the Society of Plas- 
tics Engineers will be held Jan. 
24-27, 1961, at the Hotel Shore- 
ham, Washington, D. C. The ten- 


tative program follows: 


Tuesday, Jan. 24 


Session 1: Test methods. Mod- 
erator: J. B. DeCoste. 

“Determination of heat distor- 
tion characteristics of rigid mate- 
rials by means of a torsional ap- 
paratus.” N. L. Perry, Argus 
Chemical Corp. 

“Evaluation of high-impact 
polystyrene for refrigerator door 
liners.” D. A. Davis, J. V. Schmitz, 
R. S. Hagan, and R. O. Carhart, 
General Electric Co. 

“Microscopic examination of 
decorative laminates.” P. E. Wil- 
lard, J. N. Jessup, and J. Kreinik, 
Food Machinery & Chemical 
Corp. 

“Pitfalls in predicting the per- 
formance characteristics of high- 
density polyethylene.” V. L. Folt 
and R. J. Ettinger, Goodrich-Gulf 
Chemicals Inc. 


Session 2: Extrusion. Modera- 
tor: Paul N. Richardson. 

“Extrusion plastification.” L. F. 
Street, Welding Engineers Inc. 

“Application guide to extruder 
measurements.” R. L. 
Eckman and G. A. Pettit, Barber- 


Colman Co. 


pressure 


“Flow patterns in a non-New- 
tonian fluid in a single-screw ex- 
truder.” W. D. Mohr, J. B. Clapp, 
and F. C. Starr, E. I. du Pont de 
Nemours & Co. Inc. 

“Heating capacity limitations of 
extruder screws.” B. H. Maddock, 


Union Carbide Plastics Co. 


Session 3: Electrical insulations. 
Moderator: Alexander E. Javitz. 

“A study of polymers applicable 
to insulation systems.” K. A. To- 
rossian and S. L. Jones, General 
Electric Co. 

“Moisture-resistant coatings for 
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Class B printed circuitry.” Arthur 
F, Ringwood, General Electric Co. 

“Improved reliability for print- 
ed circuits with protective coat- 
ings.” Edward W. McGuiness, 
Laboratory for Electronics Inc. 

“Mica as a reinforcing material 
for printed circuit and terminal 
board.” E. G. Dingman, The Mac- 
allen Co. Ine. 


Session 4: Reinforced plastics, 
Part I. Moderator: George Lubin. 

“Simplified analysis of filament 
reinforced plastic pressure ves- 
sels.” R. J. Brown Jr., Aero-jet 
General Corp. 

“Service life estimates for FRP 
structures on basis of accelerated 
fatigue tests.” R. P. Molt, Stanray 
Corp. 

“Glass-reinforced plastic avia- 
tion gas turbine compressor hous- 
ing.” C. H. Vondracek and R. N. 
Sampson, Westinghouse Electric. 

“Nature’s and man’s approach 
to filament reinforcement.” Curt 
A. Knoppel, Proman Inc. 


Session 5: Crosslinking of poly- 
mers. Moderator: Paul E. Willard. 

“The promotion and retarda- 
tion of cross-linking in thermally 
processed polyvinyl chloride sys- 
tems.” Charles H. Fuchsman, 
Ferro Chemical. 

“New crosslinkers for furfuryl 
alcohol resins.” Erik R. Nielsen, 
Armour Research Foundation, II- 
linois Institute of Technology. 

“Chemically cross-linked poly- 
ethylene.” B. C. Carlson, R. T. 
Vanderbilt Co., Inc. 


Session 6: Extrusion panel. 
Moderator: Frank Nissel. 

“Extrusion equipment,” “Extru- 
sion resins and compounds,” and 
“Extrusion process techniques.” 
Speakers to be announced. 


Session 7: Reinforced plastics, 
Part II. Moderator: George Ep- 
stein. 

“High temperature resin de- 
velopments for filament winding.” 


J. Vernon Kindall and Samuel E. 
Susman, Narmco Industries Inc. 
“A study of maleate and fuma- 
rate polyester resins.” Robert E. 
Park, Ruth M. Johnston, Arthur 
D. Jesensky, and Robert D. 
Cather, Pittsburgh Plate Glass Co. 
“The effect of finishes on heat- 
resistant phenolic and modified 
epoxy laminate systems.” John 
Miglarese, Westinghouse Electric. 


Session 8: Thermoplastics. 
Moderator: Hiram McCann. 

“Plasticizers made from syn- 
thetic (ALFOL) fatty alcohols.” 
B. W. Terry and W. L. Groves, 
Continental Oil Co, 

“Paste extrusion of filled com- 
positions of Teflon 6 TFE-fluoro- 
carbon resin for wire insulations.” 
R. W. Johnson, Du Pont. 

“Processing characteristics and 
applications of Estane thermo- 
plastic polyurethanes.” C. A. Wau- 
gana, B. F. Goodrich Chemical 
Co., Development Center. 

“Extra high impact polysty- 
renes.” J. C. Misko and J. A. 
Edler, Union Carbide Plastics Co. 

“Properties of thin films of poly- 
(1,4-cyclohexylenedimethylene ) 
terephthalate.” M. T. Watson, Ten- 
nessee Eastman Co. 

“Self-extinguishing polysty- 
renes.” J. C. Misko and C. F. Mar- 
tino, Union Carbide Plastics Co. 

“Polyvinylidene fluoride-RC 
2525. Part 1. Properties.” W. S. 
Barnhart, R. A. Ferren, and H. 
Iserson, Pennsalt Chemicals Corp. 
“Part 2. Fabrication and applica- 
tion.” N. Capron, A. A. Dukert, 
M. E. Milville, and L. E. Robb, 


Pennsalt. 


Session 9: Thermosets. Modera- 
tor: Malcolm W. Riley. 
“Fabrication of high tempera- 
ture molds and dies using new 
epoxy resin. systems.” Tom 
Schaub, Furane Plastics Inc. 
“New techniques in applying 
epoxy troweling compounds.” T. S. 
Loeser, Union Carbide Plastics Co. 
“Dimensional stability improve- 
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Even the most inexpensive products take 
on a deluxe look and “‘feel’’ when Diamond 
PVC 70 is used. Experienced coating per- 
sonnel are finding it ideal to use. Here’s why 


[his new vinyl dispersion resin for plas- 


tisols and organosols imparts exceptional 


flow properties and viscosity stability which 
make application faster and easier. It per- 
mits wider compounding latitudes and 
allows formulation for a broader range of 
toughness and “‘hand’’. Ideal for knife as 
well as reverse roll coating systems. 


Other industries are also finding PVC 


oS 


70 has more to offer. For example: fewer 
viscosity adjustments in recycled. plastisols 
for dipping and molding; also, sprayable 
compounds go on smoothly and rapidly 

Diamond PVC 70 is one of the most 
thoroughly pretested dispersion resins ever 
marketed. Over a million pounds were 
produced to insure uniformity pound after 
pound. Try it in your plant. 

Other new vinyl dispersion resins are now in 
final testing stages by Diamond. Look for them. 
Experienced sales and technical service 


personnel at your service. Diamond Alkali 


“behaves” as it coats paper and fabric for durability and glamour 


Company, 300 Union Commerce Bldg., 
Cleveland 14, Ohio. 

Manufacturers of a complete line of calcium 
carbonates such as Surfex MM®, Kalite®, 
Multifex MM®, Chlorowax® secondary plas- 
ticizers; and Diamond PVC resins for the 
plastics industry. 
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ment of melamine impact molding 
compounds.” W. A. Laurie, Mela- 
mine Plastics Corp. 

“New heat resistant phenolic 
molding materials.” W. G. Col- 
clough, J. Harding, and C. Y. 
Meyers, Union Carbide Plastics. 

“High-strength laminating var- 
nishes for paper-base phenolic 
tubing.” T. G. Crawford, Westing- 
house Electric Co. 


Wednesday, Jan. 25 


Session 10: Polymer properties, 
Part I. Moderator: Herman S. 
Kaufman 

“The different states of poly- 
mers based on their thermochemi- 
cal properties.” M. Chatain and P. 
Dubois, Centre d’Etude des Ma- 
tieres Plastiques, France. 

“Measurement of orientation in 
polystyrene film and sheet.” C. T. 
Hathaway, 
Co 


‘An analysis of density data 


Monsanto Chemical 


from annealed polypropylene 
film.” Edward D. Henze, Kordite 
Co., and Frank Sliemers, Battelle 
Memorial Institute 

“Thermodynamic diagrams for 
polyethylene resins.” J. M. Lupton, 
E. I. du Pont de Nemours & Co. 
Inc 


Session 11: Injection molding, 
Part I. Moderator: 


* 
F ormo 


Jerome L. 


“Effects of basic polymer prop- 
erties on injection molding be- 
havior.” R. B. Staub, Union Car- 
bide Plastics Co 

“Injection molding machines 
1961.” W. G. Kriner, The Hydrau- 
lic Press Mfg. Co. 

“Comparison between plunger 
and screw injection units.” Rich- 
ard Maier and Andre Thierstein, 
Buhler Bros., Switz. 

“Molding high-density poly- 
ethylene in large boxes, trays, and 
lids.” J. V. Smith, C. G. Williams, 
and L. R Phillips 


Chemicals Co 


Alexander, 


Session 12: 
Moderator: L 


Panel 


Statistics 
M. Debing 
members: Dr. W. J 
Youden National Bureau of 
Standards (“Design of experi- 
ments’); Dr. A. J. Duncan, Johns 
Hopkins University (“The control 
of manufactured quality-control 


charts for attributes”); Dr. W. R. 


panel. 
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Pabst Jr., Bureau of Naval 
Weapons, Navy Dept. (“Sampling 
plans”); and Francis J. Cullen, 
National Products Co. 
(“Use of frequency distributions 
in setting specifications.) 


Plastics 


Session 13: General session, 
Part I. Moderator: Ernie Moslo. 

“Toxicology of aliphatic amine 
curing agents in epoxy tooling 
systems.” H. L. Thomas and J. W. 
Guyer, Ren Plastics Inc. 

“Hydraulic fluids; fact and 
fancy.” George R. Arbocus, E. F. 
Houghton & Co. 

“Controlling quality in a plas- 
tics processing plant.” Walter C. 
Siff, The General Tire & Rubber 
Co. 

“General Topic: Plastics in 
electrical applications.” Louis M. 
Kline, Underwriters’ Laboratories. 


Session 14: Heat stable poly- 
mers. Moderator: B. G. Achham- 
mer. 

“Research and development of 
stable poly- 
mers.” Harold H. Levine, Narmco 
Industries Inc. 


high temperature 


“Inorganic-organic high poly- 
mers, phenoxyaldehyde resins of 
titanium (IV), zirconium (IV), 
and hafnium (IV).” R. J. Landry 
and E. H. Bartel, U. S. Naval Ord- 
nance Test Station. 

“Heat resistance and molecular 
structure.” Elwood Strebel, Cin- 
cinnati Test Laboratory. 


Session 15: Injection molding, 
Part II. Moderator: Roger Staub. 

“Comparison of spiral-cavity 
mold flow with laboratory scale 
flow tests on thermoplastics.” J. J. 
Gouza and G. G. Freygang, Rohm 
& Haas Co. 

“Hydraulics on plastic injection 
molding machines.” R. H. Mezger, 
Vickers Inc. 

“The rotating spreader—a de- 
vice for superior injection mold- 
ing.” Neil Keiser, Du Pont. 


Session 16: General session, 
Part II. Moderator: R. K. Gossett. 

“Equipment and tooling for pro- 
duction with epoxy molding com- 
pounds.” John L. Hull, Hull Corp. 

“Foamed plastic particles—ver- 
satile new materials.” Betty Lou 
Raskin, Johns Hopkins Univer- 
sity, Radiation Lab. 

“The molded-in hinge in poly- 


propylene components.” Russell 
Hanna, Hercules Powder Co. 


Thursday, Jan. 26 


Session 17: Polymer properties, 
Part Il. Mod.: James F. Carley. 

“The strength of glassy poly- 
mers.” J. P. Berry, General Elec- 
tric Co. 

“Time dependent rupture of 
high impact thermoplastics.” T. V. 
Schmitz and R. S. Hagan, Gen- 
eral Electric Co. 

“The environmental stress rup- 
ture of polyethylene used in blown 
bottle applications.” L. L. Lander, 
Union Carbide Plastics Co. 

“Hardness of polymeric mate- 
rials.” Eric Baer and R. E. Maier, 
Du Pont. 


Session 18: Film and sheeting 
technology. Moderator: J. W. 
Lindau. 

“Processing variables and their 
effects on properties of coatings 
made with polyethylene, polypro- 
pylene, and nylon 6.” John F. 
Morris, Spencer Chemical Co. 

“The effect of extrusion vari- 
ables on the fundamental proper- 
ties of tubular polythene film.” 
N. D. Huck and P. L. Clegg, Im- 
perial Chemical Industries Ltd., 
England. 

“A comparison of blown and 
chill cast polyethylene film.” G. 
Denis Murphy, Spencer Chemical. 

“High speed-small unit poly- 
ethylene overwrapping.” R. H. 
Cording, Tennessee Eastman Co. 


Session 19: Finishing, Part I. 
Moderator: Lee J. Zukor. 

“Design for plastic finishing.” 
F. Borries, G. Felsenthal & Sons. 

“Hot stamping of high luster 
metallic colors.” Martin A. Olsen, 
OlsenMark Corp. 

“Effect of coating properties 
upon sequence and economy of 
plastic decorating.” T. E. Hayden, 
Bee Chemical Co. 

“Design of modern vacuum 
metallizing equipment.” Howard 
Farrow, NRC Equipment Corp. 


Session 20: Vinyl plastisols. 
Moderator: Saul Gobstein. 


“The mechanics and testing of 
plastisol gelation and fusion.” J. A. 


Greenhoe, Monsanto 
Co., Plastics Div. 
“Plastisol gelation—a new in- 
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Lucite 





one of Du Pont’s versatile 





The interchangeable measuring chamber 
of this heavy-duty chemical solution 
feeder pump is molded of Du Pont Lucite 
acrylic resin. Reasons for this choice of 
material? First, the optical properties 
of LUCITE providea “‘see-through” pump- 
ing head, permitting a visible check of 
diaphragm and valve action. Second, 
LUCITE resists the corrosive action of 
the various chemicals the pump is de- 
signed to handle. Third, Lucire is strong 
and dimensionally stable. Finally, LucITE 
can be economically injection- or com- 
pression-molded to the close tolerances 
required. 

In most applications of LUCITE, its 





engineering materials 


Molded by Haveg industries, Taunton Div., Taunton, Mass., for Proportioneers Chemical Pumps, manufactured by B-I-F industries, inc., Providence, R. |. 


New chemical pump uses Du Pont LUCITE® 


acrylic resins 


for corrosion resistance...transparency...strength 


optical and decorative advantages are 
immediately apparent. But the other out- 
standing physical properties of LUCITE, 
together with the economies of produc- 
tion it makes possible, play an equally 
important part in the applications of 
this versatile material. LUCITE is avail- 
able in a range of molding powders with 
a variety of molding characteristics and 
a broad selection of transparent, trans- 
lucent and opaque colors. 

LUCITE may be shaped, joined and 
decorated by a wide variety of techniques. 
On the next page, you will find more ex- 
amples of the performance and economic 
advantages offered by LUCITE. 


This new street-light refractor, molded of a 
UV-resistant formulation of LUCITE, is 
virtually shatterproof in lighting service. 
It resists thermal shock, is unaffected by 
corrosive atmospheres or blowing sand. 
BB’s and rocks bounce off. (Designed and 
molded by Holophane Co., Inc., Union, 
N. J., for General Electric Co., Outdoor 
Lighting Dept., Hendersonville, N. C.) 


Lucite 


The dial-shift indicator on a late-model 
automobile takes advantage of the light- 
piping characteristics of LuciITE. Easy 
legibility and attractive appearance are 
important factors in this application. Ac- 
cording to the manufacturer, the indi- 
cator of LucITEis better-looking than glass 
because it permits better mold reproduc- 
tion . . . and it costs less to make. 


Three more products that 
work better and save money... 
because they’re molded of LUCITE® 


The combination of properties available in various formulations 
of LUCITE, some of which are illustrated above, offer many econ- 
omy opportunities for cost-conscious fabricators and manufac- 
turers. Knowing the facts about the properties of various formu- 
lations of LUCITE acrylic resin can have a direct bearing on your 
product design and profits. Simply mail the coupon below for 
more information on properties and applications of Lucite. 


E. I. du Pont de Nemours & Co. (Inc.), Dept. AA-12 
Room 2507L Nemours Building, Wilmington 98, Delaware 
I am interested in evaluating Lucire® for the following use: 





Name 





Company 


Position 





Street 





City Zone 





in Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 


Zytel 


one of Du Pont’s versatile 
engineering materials 


Used in primary transmission lines, this 
cable spacer of LUCITE carries three cop- 
per conductors supported by a “‘messen- 
ger” wire. The spacers permit the addi- 
tion of cables hung below existing lines 
and the use of lighter, open wire lines 
with resultant cost savings to the cable 
user. LUCITE provides the required elec- 
trical properties, weather resistance, flex 
strength and low weight. (Moided by 
Park Plastics Co., Linden, N. J., for 
Hubbard and Company, Chicago, III.) 
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strument, a new formulating tech- 
nique.” W. H. Bauer, Union Car- 
bide Chemicals Co. 

“Plastisol distribution in rota- 
tional casting.” L. A. McKenna, 
Union Carbide Plastics Co. 

“Vinyl plastisols for low tem- 
perature fusion.” J. C. Robinson, 
The Goodyear Tire & Rubber Co. 


Session 21: Stability of poly- 
mers. Moderator: Herman Mark. 

“Electro-thermal analysis of 
thermosetting polymers.” R. W. 
Warfield, U. S. Naval Ord. Lab. 

“The effect of physical treat- 
ment on the stability of poly- 
amides.” M. M. Epstein and C. W. 
Hamilton, Battelle Institute. 

“Effect of gamma radiation on 
chemical structure of plastics.” 
V. J. Krasnansky, M. S. Parker, 
and B. G. Achhammer, NBS. 


Session 22: Blow molding. Mod- 
erator: Jules Pinsky. 

“Blow molding developments.” 
W. O. Bracken, Hercules Powder. 

“Trouble shooting in blow mold- 
ing.” H. S. Malby, A. N. Ciarlone, 
C. M. Greene, Celanese Co. 

“Future uses of the blow mold- 
ing process.” R. L. Wechsler, 
Union Carbide Plastics Co. 


Session 23: Finishing, Part II. 
Moderator: T. E. Hayden. 

“Automatic spray painting.” 
C. V. Scantlebury and H. P. Mis- 
kill, Finish Engr. Co. Inc. 

Panel: John Scharnberg, Mar- 
tin Olsen, Fred Borries, C. V. 
Scantlebury, Howard Farrow, Lee 
J. Zukor, Angelo Larareo, and 
Ronald Cleveringa. 

Topics: “Decorating polyole- 
fins,” “Automation for finishing,” 
and “Overcoming vacuum metal- 
lizing production problems.” 


Friday, Jan. 27 


Session 24: Weatherability. 
Moderator: John B. Howard. 

“The outdoor durability of plas- 
ticized polyvinyl chloride.” J. R. 
Darby and P. R. Graham, Mon- 
santo Chemical Co. 

“Weathering of epoxy resin sys- 
tems.” Frank E. Pschorr and A. N. 
Cianciarulo, CIBA Products Corp. 

“The predominant reaction of 
some fluorinated polymers to ion- 
izing radiation.” Robert Timmer- 
man, Radiation Dynamics Inc., 
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and William Greyson, HiTemp 
Wires Inc. 

“Status of investigations for 
improving the weatherability of 
linear polyethylene and copoly- 
mers.” C. Gottfried and M. J. 
Dutzer, Celanese Plastics Co. 


Session 25: Rheology of poly- 
mers. Moderator: Bryce Maxwell. 

“Polyethylene flow data from 
melt viscometer and commercial 
extruder measurements.” H. P. 
Schreiber, Central Research Ca- 
nadian Industries Ltd., Canada. 

“Measurement of the flow of 
molten polymers through capil- 
laries.” A. P. Metzger, Battelle. 

“Flow properties of some com- 
mercial thermoplastics—end cor- 
rections in capillary flow and their 
implications in die design and 
polymer processing.” L. B. Ryder, 
Celanese Corp. of America. 

“Effect of static pressure on 
polymer melt viscosities.” Dr. 
J. F. Carley, U. of Ariz. 


Session 26: Heat resistant plas- 
tics. Mod.: Lawrence Shenker. 

“Utilization of plastics in seal 
design for extreme environ- 
ments.” Frank Tipton and George 
Trepus, Boeing Airplane. 

“Rapid heating method for test- 
ing plastics and _  adhesively- 
bonded systems.” M. S. Allison, 
A. C. Johnson, and R. B. Stabler, 
Lockheed Aircraft Corp. 

“Developments in heat resist- 
ant-structural non-woven fiber 
reinforced plastics.” D. V. Rosato, 
Telecommunications. 

“The development of a reliable 
insulation for solid propellant 
rocket motors.” S. P. Prosen and 


M. A. Kinna, U.S.N. Ord. Lab. 


Session 27: General session, 
Part III. Mod.: Peter Simmons. 
“Comparison of plastisol extru- 
sion coating with conventional 
coating methods.” C. H. Brower, 
Union Carbide Plastics Co., and 
R. A. Nunn, Waldron-Hartig Div. 
“Adhesive bonding: a new con- 
cept in structural adhesives.” 
Frank J. Riel, Narmco Industries. 
“Effect of molding conditions on 
shrinkage of modified polysty- 
rene.” R. G. Hochschild, Koppers. 
“Presentation of data on cush- 
ioning materials.” W. G. Soper, 
Clinton, Md., and R. C. Dove, Uni- 
versity of New Mexico—End 





plasticizers 


Plate 
stabilizers 


plus many specialties, custom 
products for special requirements, 
and all standard materials. 


OUTSTANDING DEECY PRODUCTS 


High Molecular Wgt. Phthalates 
KA for versatility. 
HS-31 for high temperature 
wire insulation. 
Di-Alky! Phthalates 
Octyl, iso-octyl, iso-decyl, oc- 
tyl-decyl and n-octyl n-decyl 
esters unsurpassed for quality. 
Adipates 
Includes octyl-decyl, iso-decyl 
and iso-butyl esters. 
Azelates 
Staflex® DOZ, the quality aze- 
late. 
Sebacates 
Low temperature plasticizers 
for vinyl and rubber. 
Ricinoleates 
Stabilizers 
Time proven-quality stabilizers. 
Technical Bulletins and Samples 
on request 


Division of 
REICHHOLD CHEMICALS, INC. 





Reinforced plastics conference 


Program of 16th annual session, to be held Feb. 7-9, 1961, 


at the Edgewater Beach Hotel, Chicago, Ill. 


Fe enistration for the 16th An- 
nual Conference of the Reinforced 
Plastics Div. of The Society of 
the Plastics Industry Inc. will be- 
gin at 1:00 p.m. on Monday, Feb. 
6, 1961, in the main lobby foyer 
of the Edgewater Beach Hotel. 
The tentative program follows: 


Tuesday, February 7 


9:30 A.M. to 12:00 Noon—Three 
concurrent sessions. 


Session i—Materials, Part 1 
Presiding: William J. Eakins, De- 
Bell & Richardson Inc. 

Vice Chairman: L. Stievater Jr., 
McKesson & Robbins Inc. 

“Oxiron Resins—A Series of 
New Epoxy Resins,” F. P. Green- 
span and C. W. Johnston, Food 
Machinery & Chemical Corp. 

“Non-Metallic Fiber Reinforced 
Ceramic Laminates,” H. T. Plant, 
R. Girard, and H. Wisely, G.E. 

“A New  Self-Extinguishing 
Epoxy Resin,” Sam N. Ephraim 
and S. W. Street, Reichhold. 

“Bias Fiberglass Cloth for Re- 
inforced Plastic Laminates,” J. A. 
Henry and D. A. DePeter, Exeter 
Manufacturing Co. 

“Elevated Temperature Resist- 
ance of Phenolic and Modified 
Phenolic Resin Laminates,” R. D. 
Knopes, Reichhold Chemicals Inc. 


Session |i—Plastics for 
Tooling 

Presiding: Fred Lyijynen, Stamp- 
ing Div., Chrysler Corp. 

Vice Chairman: William Ibsen, 
CIBA Products Corp. 

“Plastic Master Models,” Steve 
Kish, Kish Industries Inc. 

“Setting Characteristics of 
Tooling Resins and Effects on 
Fabrication,” Lewis. F. Bogart, 
Tool Chemical Co. 

“Tooling with Plastic Faced 
Plaster,” Melvin K. Young, 
United States Gypsum Co. 

“The Effects of Fiber Metal 
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Fillers on the Physical Properties 
of Epoxy Resin Systems,” F. 
Holtby, U. of Minn.; R. Forester, 
G. H. Tennant Co., and D. M. 
Akins, Remington-Rand Univac. 

“New Techniques and Materials 
for Construction of High Tem- 
perature Tooling,” Tom Schaub, 
Furane Plastics Inc. 


Session i11—Design 
Presiding: George Lubin, Grum- 
man Aircraft Engineering Corp. 
Vice Chairman: Frank Wille, 
AVCO Corp. 

“Development of Nondestruc- 
tive Test for Plastics,” S. Gold- 
fein, Chief, Plastics Section, U. S. 
Army, Fort Belvoir, Va. 

“Designing with Filament 
Winding,” J. Medney, C. Kurz, 
and J. L. McLarty, Lamtex Ind. 

“Development, Design, and 
Production of Plastic-Impreg- 
nated Paper Honeycomb to Fit 
Curved Surfaces,” R. W. Weaver, 
Sandia Corp. 

“Matched-Die Molded Integral- 
ly-Stiffened RP Structures,” B. 
D. Raffel and W. J. Hampshire, 
Goodyear Aircraft Corp. 


12:30 to 2:00 P.M.—Luncheon. 
Presiding: Donald G. Estey, 
American Cyanamid Co. 
Principal Speaker: Clare Bacon, 
Owens-Corning Fiberglas Corp. 
Subject: “Reinforced plastics’ un- 
limited—an expression of confi- 
dence in the future.” 


2:00 to 5:00 P.M.—Three concur- 
rent sessions. 


Session !|—WMaterials, Part 2 
Presiding: T. J. Jordan, General 
Electric Co. 
Vice Chairman: John C. Schle- 
gel, American Cyanamid Co. 
“Novel Allylic Laminates,” 
Harry Raech Jr. and J. L. 
Thomas, Food Machinery & 
Chemical Corp. 
“The Formulation and Process- 
ing of Isophthalic Unsaturated 


Polyesters,’ F. A. Cassis, J. F. 
Mayer, and P. C. Dougherty, 
Amoco Chemicals Corp. 

“Peroxide Curing of Unsatu- 
rated Polyesters. I. Effect of Some 
Accelerators and _ Inhibitors,” 
David C. Noller, Suzanne D. 
Stengel, and Orville L. Mageli, 
Lucidol Div., Wallace & Tiernan. 

“A Continuation of the Com- 
parative Study of the Corrosion 
Resistance of a _ Bisphenol A 
Polyester and Various Other 
Polyester and Epoxy Resins,” 
A. F. Torres and S. S. Feuer, At- 
las Powder Co. 

Authors’ Panel Discussion. 


Session !i—Plastics in 
Building 

Presiding: George A. Stein, Arch- 
er-Daniels-Midland Co. 

Vice Chairman: G. William Bur- 
ton, Westinghouse Electric Corp. 

“The Use of Reinforced Plas- 
tics in Mexican Rural School Con- 
struction,” Ernesto Arriola, Vitro 
Fibras, Mexico. 

“Reinforced Plastics Plus Rigid 
Vinyl—A New Method of Plas- 
tics Construction,” G. Ader, Art- 
rite Resins Ltd., London, Eng. 

“Reinforced Plastics as Com- 
porents in Residential Housing,” 
Lee Frankl, Designer. 

“Building Codes, and Their Ef- 
fects Upon the Uses of Plastics,” 
Frank X. Ambrose, Alsynite Div., 
Reichhold Chemicals and H. Per- 
rine, Code Consultant for S.P.I. 

“Contour-Matched Metal 
Molded Glass Reinforced Plastics 
for Outdoor Use,” R. C. Harper 
and F. H. Bratton, Cincinnati 
Molding Machine Co. 


Session 111—Applications, 
Part I 


Presiding: Elliott Dorman, CIBA 

Products Corp. 

Vice Chairman: Arthur J. Wilt- 

shire, Structural Fibers Inc. 
“Weather Shields for Use on 

3”/50 Twin Mounted Rapid Fire 
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ONE OF MANY WAYS 


Banbu ry mixer design meets the needs of plastics processors 


Using knowledge gained through close 
association with plastics manufacturers, 
Farrel is continually improving Ban- 
bury mixer design. Shown above is one 
recent innovation: the hydraulically 
operated drop door. 

Hinged so that its tapered edge 
swings up to make line contact with 
the mixing chamber, this design elim- 
inates the leakage inherent in sliding 
doors. There are never any “rattails” 
left to contaminate the next batch. Its 
quick action (under 2 seconds) is valu- 


able when working with sensitive plas- 
tics at critical temperatures. 

Banburys come in two types — with 
cored or spray sides—to meet an 
processing pee | Capacity, rotor speed, 
pressures and types of surfacing ma- 
terial — whether Stellite, chrome-plate, 
stainless steel or dual-metal for lining 
—are dictated by the application. 
Standard features include roller bear- 
ings and self-sealing dust stops. 

Send for bulletin 207. It will bring 
you up to date on Banbury design, 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo 
and Rochester, N. Y. 

Sales Offices: Ansonia, Buffalo, Akron, Chicago, 
Los Angeles, Houston, Atlanta 
European Office: Piazza della Republica 32, 
Milano, Italy 


tL. 9 








Left: Size 9D Banbury with spray-cooled sides for most efficient cooling 
can also be used with up to 15 pounds of steam for moderate heating. 
Right: Size 3D Banbury with cored sides, recommended for use where 
high machine temperatures are necessary. 
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Guns on R. C. N. Destroyer Es- 
Harry Walker, Dominion 
Rubber Company Ltd. 

“Chains of 


corts,” 


Glassfiber-Rein- 
forced Plastics,” Dr. Ing. Paul 
Koch, Director of Kettenwerke 
Schlieper GmbH., Germany. 
“Design and Construction of a 
24-ft. Airborne Rotodome,” 
George Lubin, R. Imgram, and 
W. Atchison, Grumman Aircraft 
Engineering Corp.; James E. 
FitzGerald, Brunswick Corp. 
“Award Winners—One Year 
Later!,” W. Burdette Wilkins, Re- 
inforced Plastics Container Corp. 
Authors’ Panel Discussion. 


8:00 to 10:30 P.M.—Three Con- 
current sessions. 

Informal Session of S.P.I. Pre- 
Form and Mat Die-Molding Com- 
mittee, revolving around sum- 
mary papers of basic considera- 
tion to be bound in preprint. 

Informal Session by S.P.I. Pre- 
preg RP Committee. 

Seminar—The Glass-Resin In- 
terface. 

Presiding: H. A. Perry Jr., U.S.N. 
Lab., Silver Spring, Md. 

Vice Chairman: P W. Erickson, 
U.S.N. Lab., Silver Spring, Md. 

Introductory Remarks: 
A. Perry Jr. 

“Physical Techniques Used in 
Studying Interfacial Phenomena,” 
Robert L. Patrick, Alpha R & D. 

Remarks on Techniques Pa- 
per: Robert R. Stromberg, Na- 
tional Bureau of Standards. 

“Chemistry of Chromium Com- 
plexes as Coupling Agents in Fi- 
berglass-Resin Laminates,” Paul 
C. Yates and John W. Trebilcock, 
Experimental Station, E. I. du 
Pont de Nemours & Co., Inc. 

Remarks on 


Henry 


Chemistry of 
Chrome Complexes Paper: Alfred 
Marzocchi, Owens-Corning Fi- 
berglas Corp. 

“Interaction of Organic Mono- 
mers and Water with Fiberglass 
Surfaces,’ Kurt Gutfruend and 
Ii. S. Weber, Armour Research 
Foundation, Ill. Inst. of Tech. 

Remarks on Interaction at Fi- 
berglass Surfaces Paper: Harold 
A. Clark, Dow Corning Corp. 

“A New Interpretation of the 
Glass-Coupling Agent Surface 
Through Use of Electron Micros- 
copy,’ H. B. Bradley and Sam 
Sterman, Union Carbide Corp. 

Remarks on Application for 
Electron Microscopy Paper: 
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Charles B. Sias, Pittsburgh Plate 
Glass Co. 

“A Study of the Finish Mech- 
anism: Glass to Finish, Finish 
Thickness, and Finish to Resin,” 
W. J. Eakins, DeBell & Richard- 
son. 

Remarks on Finish Mechanism 
Paper: F. J. McGarry, MIT. 


Wednesday, February 8 


9:00 to 12:00 Noon—Three con- 
current sessions. 


Session |—Premix 

Presiding: Robert J. Brinkema, 
Firmaline Products, Crompton & 
Knowles. 

Vice Chairman: Lawrence Witt- 
man, Lawrence Wittman Co. 

“Comparison of Reinforcements 
and Study of Certain Processing 
Variables in Premix Moldings,” 
H. Doob Jr. and T. E. Phillips, 
Owens-Corning Fiberglas. 

“Quality Control of the Mixing 
Operation at The Glastic Corpo- 
ration,” R. W. Meyer and Ralph 
Orkin, The Glastic Corp. 

“Polyester Premix: Perform- 
ance in Relation to Resin and 
Formulating Procedure,” Carl A. 
Marszewski and S. E. Leeper, 
Allied Chemical Corp. 

“Premixes Based on Hydrocar- 
bon Resins,” B. M. Vanderbilt and 
R. E. Clayton, Esso Res. & Eng. 

“Flow of Premix Compounds,” 
Peter L. Shanta and Robert J. 
Pushaw, Raybestos-Manhattan 
Inc. (to be followed by discussion 
on this subject by Chairman of 
S.P.I. Premix Committee, Rich- 
ard F. Doyne, Atlas Powder Co.). 

Authors’ Panel Discussion. 


Session 1!I—Flight Vehicles 
Presiding: Samuel S. Oleesky, 
Consultant. 

Vice Chairman: T. B. Blevins Jr., 
Office of the Chief of Ordnance, 
Department of the Army. 

“Reinforced Plastic Helicopter 
Blades,” Frank L. Stulen, Parsons 
Corp. 

“Stability of the Protective Ul- 
traviolet Absorbers in Terrestrial 
and Space Environments,” R. C. 
Hirt, R. G. Schmitt, and N. Z. 
Searle, American Cyanamid Co 

“Structural and Insulative 
Characteristics of Reinforced 
Plastics Materials During Abla- 
tion, Franklin A. Vassalo, Nor- 
man E. Wahl, Gerald A. Sterbut- 


zel, and John L. Beal, Cornell 
Aeronautical Laboratory Inc. 

“Effect of Composition and Fab- 
rication Processes on Insulation, 
Ablation, and Erosion Character- 
istics of Plastics Used in Rocket 
and Missile Applications,” R. C. 
Cooke, Thomas F. Anderson, and 
J. David Quinn, Haveg Industries 
Inc. 

“Calorobic Plastics for Use in 

Rocket Motors,” R. J. Landry and 
E. H. Bartel, USN Ord. Test Sta- 
tion, China Lake, Calif. 
Professor C. S. Grove Jr., Di- 
rector of Engr. Research, Syracuse 
U. Research Inst., to participate 
in panel discussion. 


Session 1!11—Applications, 
Part 2 

Presiding: A. W. Levenhagen, 
Molded Fiber Glass Tray Co. 
Vice Chairman: Costa J. Gongo- 
las, Pittsburgh Plate Glass Co. 

“The Status of the Reinforced 
Plastics Industry in Canada,” K. 
Hutchinson, Fiberglas Canada 
Ltd. 

“Reinforced Plastics in Auto- 
motive Styling,” J. C. Henry, En- 
gineering Div., Chrysler Corp. 

“Designing and Testing a Fiber- 


glass Stock for the M14 Spring- 
field Rifle,’ Joseph Szanto and 


Nicholas Angelica, Springfield 
Armory, Springfield, Mass. 

“Design and Mechanical-Elec- 
trical Characteristics of the 500- 
ft. Diameter Radome,” G. C. 
Fretz Jr., C. J. Schmidt, J. T. Dor- 
sey, and R. Davis, Goodyear Air- 
craft Corp. 

“The Growth and Future of 
Reinforced Polyester Plastics— 
a Market Research Report,” 
James E. Sayre, Plastics Div., 
Allied Chemical Corp. 


12:30 to 8:00 P.M.—Luncheon. 
Presiding: Hiram McCann, Edi- 
tor-in-Chief, Moprern Ptastics 
magazine. 

Principal Speaker: William T. 
Scott, Atlas Powder Co. 

Topic: “Why Don’t You Speak 
For Yourself, John!” 


7:00 P.M.—Annual Banquet. 
Toastmaster: Samuel A. Moore, 
Interchemical Corp. and General 
Chairman of S.P.I. Reinforced 
Plastics Division. 

Executive Committee Awards. 

Awards For Outstanding 
Papers. (To page 132) 
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YCOLAC. 


THE BORG-WARNER PLASTIC THAT'S TOUGH, HARD, AND RIGID 


The sculptured one-piece body of this Kiddybird play-auto had to keep pace 
with the latest trends in big-car design. CYCOLAC—the tough, hard, rigid ABS plastic 

from Borg-Warner—provides the manufacturer with a fast and economical 
means of making frequent model changes, eliminating expensive metal dies. It also gives 

lasting beauty and color that never fades or rusts; remains dent-free with its rigid, 
light-weight shell of CYCOLAC. This remarkable plastic, which serves 
Hamilton Steel Products, Inc. so well, could well be the 
material you need, too. Write today. 


—I 
MARBON CHEMICAL vivision BORG-WARNER 


WASHINGTON WEST VIRGINIA 
= 
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Thursday, February 9 


9:00 to 12:00 Noon—Three con- 
current sessions. 


Session I—Research, Part 1 
Presiding: Frederick J. McGarry, 
Massachusetts Institute of Tech- 
nology. 

Vice Chairman: Harry R. Nara, 
Case Institute of Technology. 

“Glass-fiber Reinforced Plastics 
as Structural Material for the 
Aircraft Industry,” Prof. Ulrich 
Hutter, I-stitute of Technology, 
Stuttgart, Germany. 

“Bending Analysis of Direction- 
ally Reinforced Plastic Pipe,” 
Verne C. Cutler, University of 
Wisconsin, College of Engr. 

“Some Problems Investigated 
in the Study of Mechanical As- 
pects of Reinforcement,” J. S. 
Islinger and F. K. Halwax, Me- 
chanics Research Div., Armour 
Research Foundation. 

“Effects of High Rates Com- 
pared with Static Rates of Load- 
ing on the Mechanical Properties 
of Glass Reinforced Plastics,” 
Elise McAbee and Mitchel 


Chmura, Research Laboratory, 
Picatinny Arsenal, Dover, N. J. 

“Flexural Behavior of Fiber- 
glass Laminates,’ Frederick J. 
McGarry and Edward M. Kro- 
kosky, MIT. 


Session !i—Transportation, 
Part 1 

Presiding: John F. Reeves, Con- 
sulting Engineer. 

Vice Chairman: T. J. Welsh, 
Celanese Polymer Corp. 

“Break-Through in Body Struc- 
tures Utilizing Glass Fibers, Poly- 
mers and Plastics,” Irwin J. Gus- 
man, J. P. Stephens & Co., Inc. 

“Truck Parts by Spray Mold- 
ing,” Urban S. Arbour, Techni- 
Glas Inc. 

“Technology Advances Open 
New Doors for Reinforced Plas- 
tics in the Transportation of Cold 
Products,” Kenneth C. Sanders, 
The Heil Co. 


Session !11—Boats 

Presiding: Robert P. White, 
Naugatuck Chemical, Div. of 
United States Rubber Co. 

Vice Chairman: George  L. 


Smead, Midwestern Industries 
Corp. 

“Comparison of Boat Construc- 
tion—Aluminum vs. Fiberglass,” 
H. E. Sholty, Lone Star Boat Co. 

“Epoxies for Boating—A New 
Approach,” C. H. Strong and John 
J. Madden, Union Carbide Plastics 
Co., Div. of Union Carbide Corp. 

“Industric! Design in the Boat- 
ing Market Place,’ Brooks 
Stevens, Brooks Stevens Assocs. 

“Trends in the Boating Indus- 
try,” Charles A. Jones, Editor, 
“The Boating Industry.” 


12:30 to 2:00 P.M.—Luncheon. 
Presiding: Clare E. Bacon, 
Owens-Corning Fiberglas Corp. 
Principal Speaker: Joseph E. 
Adams, The White Motor Co. 
Subject: “The use of molded fiber 
glass in the truck transport in- 
dustry.” 


2:00 to 5:00 P.M.—Three concur- 
rent sessions. 


Session |—Transportation, 
Part 2 


Presiding: T. J. Welsh, Celanese 
Polymer Corp. (To page 193) 





get accurate sizing with SIMON-CARTER machines 





PRECISION GRADERS SEPARATE 
MATERIAL BY THICKNESS 


For sizing and separating free- 
flowing granular materials by 
thickness, Carter Precision 
Graders use revolving cylinders 
with slotted perforations. Material 
placed in these cylinders is 
upedged and presented to the 
slots in an edgewise position. The 
thinner pieces pass through, and 
the thicker pieces pass over and 
are conveyed to the end of the 
machine. 


CARTER GRADERS ALSO SIZE 
AND SEPARATE BY WIDTH 
For width sizing and separating, 
the Precision Graders use revolv- 
ing cylinders with round perfora- 
tions. Material placed in these 
cylinders is upended and presented 
to the round perforations in an 
endwise position. Narrow pieces 
pass through, and wider pieces 
pass over for discharge at the end 
of the cylinder. 


CARTER SEPARATORS ASSURE 
POSITIVE LENGTH SEPARATION 


Carter Disc Separators contain a 
series of discs, each of which has 
hundreds of undercut pockets 
which select or reject materials 
according to length. As the discs 
revolve through a mixture of ma- 
terials, the pockets lift out shorter 
ieces. Longer pieces, too long to 
held in the pockets as they rise, 
drop away from the discs. 


Write today for complete information and 
descriptive booklets on Simon-Carter 
machines. Free laboratory testing and 
demonstrating service. 


S | M ON -CARTER CO. 659 19TH AVENUE N.E. MINNEAPOLIS 18, MINNESOTA 
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NRM Pacemaker 
Extruder 
32", vented, 24:1 L/D 
ratio, induction heated, 
liquid cooled. 


with NRM PACEMAKERS 


you can increase production up to 3% times, 
without increasing extruder floor space! 


How? By replacing conventional extruders with NRM Pace- 
makers. Featuring TUCK-UNDER drive, Pacemakers require 
far less floor space than other machines. Comparisons 
show that you can put a 442” Pacemaker in the same 
floor area now occupied by a 24%” conventional extruder 
with in-line drive. 


And, NRM’s Pacemaker offers modular building block con- 
struction . . . drive gear and thrust bearing components 
can be tailored exactly to your production requirements. Too, 
you can choose new Temp-Flo liquid or balanced air cooling 
and induction or resistance heating, to assure close control 
and highest product quality. Pacemakers are offered in 342”, 
414” and 6” sizes, 20:1 and 24:1 L/D ratio, vented or 
unvented. Call, wire or write NRM today for application 
engineering recommendations. 


e For more information, write for free Bulletin PM-100. 
Address National Rubber Machinery Company, 47 W. 
Exchange St., Akron 8, Ohio, Dept. MP-560. 


La de NATIONAL RUBBER MACHINERY COMPANY 


RUBBER .AND PLASTICS General Offices: 47 WEST EXCHANGE ST. « AKRON 8, OHIO 
PROCESSING EQUIPMENT 
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INCREASES PRODUCTION EFFICIENCY IN INDUSTRY 





om 


* Fluoroflex’ Flexible Pipes lined with tubing made from‘ Fluon’ CD 1 in the de Havilland Comet. The arrows show some of the ‘ Fluoroflex’ Pipes in this installation, 


‘Fluon’ GD 1 is used in ‘Fluoroflex’ Pipes chosen for the Comet 


As a flexible hose lining material | @ Its weathering characteristics are 
*‘Fluon’ CD 1 is pre-eminent. excellent and it has an indefinite 
@ Its flexural fatigue characteristics are shelf life. 

exceptional. | These are among the many reasons 
| why Palmer ‘ Fluoroflex ’ Flexible Pipes 

lined with tube made from‘ Fluon’CD 1 
are being fitted by The de Havilland 
| Aircraft Company Limited to Comet 
It can be used continuously at tem- | aircraft. Tests carried out on these 
peratures up to 250°C., and retains its | pipes correspond to 10,000 hrs. life on 
tough, flexible nature down to at | the hydraulic system of the Comet 
least liquid nitrogen temperatures. 4B. 


fFi.won’ Aaewg A r > tom os _ 


mark for the polytetrafluoroethy- 
lene manufactured by I.C.1. 


@ The only chemicals which attack it 
are molten alkali metals and a few 
fluorine compounds at high tempera- 
ture and pressure. 


* Fluoroflex’ Flexible Pipe made by Palmer Aero Products Ltd., 
London, N.W.&, lined with tubing made from ‘Fluon’ CD 1 p.t.f.e. 


Imperial Chemical Industries Limited, Plastics Division, Export Dept., Black Fan Road, Welwyn Garden City, Herts. fic 
U.S.A. enquiries to: J. B. Henriques Inc., 521 Fifth Avenue, Canadian enquiries to : Canadian Industries Ltd., Plastics 0 
New York 17, N.Y Division Box 10, Montreal P.Q. 
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Dr. Gordon M. Kline, Technical Editor 


MATERIALS . PROPERTIES . TESTING METHODS AND INSTRUMENTATION STANDARDS CHEMISTRY 


Silane coupling agents 


in glass-reinforced plastics 


By B. M. Vanderbilt’ and J. P. Simko Jr.* 





Substitution of ethyl silane for vinyl silane in a glass-reinforced laminate 
made with a polybutadiene-type resin results in poor physical properties. 
These and other data indicate that the vinyl silane coupling agent can combine 
chemically with the resin during the curing process. Copolymerization studies 
with styrene and vinyl triethoxysilane indicate that some coupling of the 
vinyl silane with a polyester-styrene resin should occur at a cure tempera- 
ture of 225° F. Use of higher temperatures results in more complete copoly- 
merization of the vinyl silane. Styryl silanes are much more active in 
copolymerizations than the vinyl; but are of questionable utility as glass 
finishes. Divinyl silane appears to be superior to the monovinyl silane as a 
glass finish when used with a hydrocarbon or polyester resin. Drying heat- 
cleaned glass cloth at 840° F. prior to use in laminates results in improved 
clarity, strength, and water resistance as compare to drying at 212° F. 
This article is essentially that of Sect.on-10D presented at the 15th annual 
meeting of the Reinforced Plastics Div., The Society of the Plastics Industry 
Inc., held Feb. 2-4, 1960. Certain minor changes and additions, however, have 


been made, based on more recent data. 





BY einforced plastics are hetero- 
geneous mixtures. Even the 
simplest system involves two 
heterogeneous components—the 
resin and the reinforcing fibers. 
Alone, each is largely worthless 
as a useful structure. The impor- 
tance of the resin bond to the re- 
inforcement is obvious. 

This article is limited to the 
consideration of glass as the rein- 
forcing medium. Polybutadiene- 
type liquid resins and polyesters 
are considered as the laminating 
resins. As to coupling agents be- 
tween glass and resin, only the 
silane types are discussed. 

As is well known, coupling or 
finishing agents have been de- 


* Reg. U. S. Pat. Off. 
+tEsso Research & Engineering Co., 
Chemicals Research Div 
a Present address, Colgate-Palmolive 
0. 
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veloped that have two types of 
active groups, one type to “react 
with the glass” and one type to 
“react with the resin.” These are 
usually applied to glass fibers 
during the manufacturing process. 
As an example, glass fibers may 
be treated with vinyl trichloro- 
silane as a gas, in an inert sol- 
vent such as xylene, or as its 
hydrolytic product in _ water. 
Thus, three of the valencies of 
the silicon are used up in attach- 
ing to the glass surface or in in- 
tercondensation of the silane to 
form the siloxane type structure. 
The vinyl group is supposed to 
remain intact and react with the 
laminating resin, e.g., a polyester- 
styrene blend. 

Several investigators by means 
of physical measurements have 
indicated that the vinyl group of 


the silane finish does not react 
with a polyester during the curing 
step, and that the bonding of res- 
ins to glass may be purely by 
physical adhesion. 

In our laboratories we have 
had an opportunity to work with 
an all-hydrocarbon resin system 
in the preparation of glass cloth 
laminates. Such a resin does not 
chemisorb on the glass surface 
as well as do the more polar poly- 
esters and epoxies. Thus, the glass 
finish plays a greater role in the 
wetting and adhesion of the glass 
to this hydrocarbon resin than 
with resins previously used. This 
makes possible a more sensitive 
system than has previously been 
available for studying the glass- 
resin bond in reinforced plastics. 

In a recent publication one of 
us has reported on the effective- 
ness of vinyl coupling 
agents when using an all-hydro- 
carbon resin system consisting of 
an 80/20 copolymer of butadiene 
and styrene blended as a 60/40 or 
50/50 blend with vinyltoluene. 
The present paper is an exten- 
sion of the work reported in that 
publication(1)', and deals mainly 
with attempts to make the resin- 
glass bend stronger and more 
water resistant. Some of the in- 
formation relates to polyesters. 


silane 


Copolymerization with 
vinyl triethoxysilane 

There are no analytical meth- 
ods available to determine wheth- 
er a film of vinyl siloxane on 


1Numbers in parentheses denote refer- 
ences at the end of the article, p. 217. 
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glass fibers is chemically coupled 
in the fabrication of a reinforced 
plastic. Thus, one must resort to 
indirect methods. Physical meas- 
urements have been one of the 
indirect methods employed(2). 
Another is to study vinyl-silicon 
monomers that should polymerize 
similarly. The of vinyl 
acid available and 
should have polymerization char- 
acteristics similar to, although not 
identical to, a hydrolyzed vinyl 
silane which has been laid down 
on a surface. It is well 
known that in a vinyl compound, 
the molecular 


esters 


silicic are 


glass 


constituents in 


chain greater than two positions 
from the vinyl group have little 
or no effect on the activity of the 
vinyl group. Thus, since all such 
compounds have the 


0 
CH, = CH — Si-O 
Noe 


group in common, one would ex- 
pect similar polymerization char- 
acteristics. 

Considerable work has been 
done on the homopolymerization 





Table I: Bulk polymerization* of diethyl fumarate and 
vinyl triethoxysilane under polyester cure conditions 





Monomers Catalyst 


Diethyl fumarate 1% benzoyl 


peroxide 


Diethyl! fumarate 1% benzoyl 


vinyl triethoxysilane peroxide 
1:1 molar 

Vinyl triethoxysilane 1% benzoy! 
peroxide 


Diethyl fumarate 2% dicumene 
peroxide 


(Dicup) 


Diethy! fumarate 2% dicumene 
peroxide 


(Dicup) 


vinyl triethoxysilane 
1: 1 molar 


Vinyl triethoxysilane 2% dicumene 
peroxide 


(Dicup) 


Temp. 


‘Bulk polymerization run without diluent; 


cap bottles flushed with nitrogen before run. 
No further change on longer heating 


tion 
isopropyl! alcohol 


Reaction 
time 


Polymer” 


F. min. 


225 240 No solid polymer; 


slight viscosity increase 


No solid polymer; 
no viscosity increase 


No viscosity increase 


No solid polymer; 
slight viscosity increase 


No solid polymer; 
solution viscous 


275 205 Clear viscous oil' 


10 g. combined monomers in 2-oz. screw 
*Viscosity increase by visual observa- 


*No solid formed on pouring into 99% 








Table il: Bulk polymerization of styrene and vinyl triethoxysilane 





Catalyst Temp. 


F. min. % % 


1% Benzoyl 

peroxide 225 
2% Dicup 275 
2% Dicup } 


> 
2% t-BP* ( ” 


*Solid polymer recovered by pouring into 99% isopro 


Time 


60 
60 


60 


Silicon” 
Yield* in product 


20 
28 
35 


23 
3.0 


3.6 


1 alcohol. Purified by redissolv- 


y 
ing in toluene and again precipitating with the alcohol »*If monomers combined in same 
proportion as feed, silicon content would be 9.5 percent. *Di-t-butyl peroxide. 
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and copolymerization characteris- 
tics of vinyl triethoxysilane, as 
well as some work on the vinyl 
siloxanes prepared by hydrolyz- 
ing vinyl trichlorosilane(3). As 
pointed out in our previous pub- 
lication(1), the literature indi- 
cates that vinyl silanes and 
siloxanes are very slow poly- 
merizers and form either liquid 
or gummy polymers or copoly- 
mers. However, no work to our 
knowledge has been reported on 
copolymerizing a vinyl silane 
with the constituents employed 
in a polyester resin, under condi- 
tions typical of those used in 
curing such a resin. 

Vinyl triethoxysilane (Union 
Carbide) was used as the silane 
ester because of its availability, 
resistance to hydrolysis, and its 
relatively low molecular weight. 
In a typical polyester system, the 
vinyl silane coupling agent can 
theoretically copolymerize either 
with the styrene or the polyester. 
In our polymerization studies we 
employed diethyl fumarate to 
simulate the polyester. In the 
case of the polybutadiene type 
resin, it is no doubt the styrene 
crosslinker which is the more 
likely constituent to react with 
the silane. 

In our studies the vinyl tri- 
ethoxysilane (VTES) was used as 
received; the styrene was the 
plastic grade, 99.5% purity, ren- 
dered inhibitor free by means of 
silica gel; and the diethyl fuma- 
rate was inhibitor free, reagent 
grade. The vinyl silane and sec- 
ond monomer were employed in 
equimolar proportions. To simu- 
late conditions in reinforced plas- 
tics no diluent was used. A total 
of 10 g. of monomers in a 2-oz. 
bottle along with appropriate 
catalyst, under nitrogen, was 
heated under static conditions in 
a constant-temperature oil bath. 

Table I, left, cites the results 
obtained when using the fuma- 
rate ester and VTES at relatively 
low temperature polymerization 
conditions for a polyester (225° 
F. with benzoyl peroxide), and 
at relatively high temperature 
polymerization conditions (275° 
F. with Dicup). As may be seen 
from the data, no copolymeriza- 
tion occurred with benzoyl per- 
oxide and only liquid polymers 
were formed at the higher tem- 
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Table Il: Bulk polymerization* of styrene and vinyl triethoxysilane under Buton cure conditions 





Monomers 


Styrene/viny] triethoxysilane 
1:1 molar 

Styrene/viny] triethoxysilane 
1:1 molar 

Styrene/vinyl triethoxysilane 
1:1 molar 


Styrene/viny] triethoxysilane j 0.5 


1:1 molar 


“Bulk 


Catalyst 


Temp. 
A 


2% Dicup and 293 
2% di-t-butyl peroxide 
2% Dicup and 

)2% di-t-butyl peroxide 

{2% Dicup and 

|2% di-t-buty] peroxide 

% Dicup and 

|1.0% di-t-butyl peroxide 


Reaction time Polymer yield” 


min, 


15 17% white solid 
30 31% white solid 
60 35% white solid 


2160 34% white solid 


lymerization run without diluent; 10 g. combined monomers in 2-o0z. screw-cap bottles, filled and then flushed with nitro- 


gen before run. »Polymer recovered by pouring into 99% isopropyl alcohol and purified by dissolving in toluene and reprecipitating. 





perature with the use of dicu- 
mene peroxide catalyst. 

A blend of styrene and VTES 
was, likewise, tested using a 
range of temperatures and cata- 
lysts covering both polyester and 
Buton-A-500? polymerization con- 
ditions. The results are presented 
in Table II, p. 136. 

It is obvious from the data of 
Tables I and II that the styrene 
is much more reactive towards 
the VTES than is the ethyl 
fumarate. The situation is com- 
plicated, of course, by the fact 
that styrene homopolymerizes 
readily under the experimental 
conditions, whereas fumarates do 
not readily homopolymerize, but 
copolymerize rapidly with most 
vinyl compounds. Since styrene 
constitutes 35.4% by weight of 
the equimolar feed with the 
silane, the highest yield obtained, 
ie., 35%, could have been all 
polystyrene. However, the fact 
that it contained 3.6% silicon in- 
dicated that it had 37.7% of com- 
bined VTES, presumably as 
copolymer. The 35% yield of solid 
product constituted dry powdery 
material, so little or none of the 
polyvinyl triethoxysilane could 
be present since it would be ex- 
pected to be a liquid or gummy 
material. Thus, true copolymeri- 
zation of the styrene and VTES is 
indicated. 

Data are presented in Table III, 
above, for polymerizing the sty- 
rene-VTES mixture under Buton 
polymerization conditions, vary- 
ing the time of heating. Since the 
conversion to solid polymer in- 
creased only 4% from 30 to 60 
min. contact time, it would ap- 


*Formerly called C-oil, Buton-A-500 is a 


liquid copolymer of butadiene and 
styrene. 
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pear that the styrene had been 
largely converted to polymers. 
Some of these are obviously of 
quite low molecular weight and 
are lost in the precipitation and 
purification steps. 

The solid product from the 
styrene-VTES run that contained 
37.7% combined silane was 
further purified by redissolving 
in toluene and reprecipitating in 
alcohol two additional times. The 
silicon content of the purified 
solid was only 1.2% as compared 
to 3.6% for that from the original 
precipitation. This indicates that 
the copolymers rich in the vinyl 
silane are of relatively low molec- 
ular weight. However, it is also 
true that such copolymers would 
be more soluble in the toluene- 
isopropyl blend than is PS. 
Effect of silane type on 
hydrocarbon resin to 
glass adhesion 

Although several unsaturated 
silanes of the vinyl and allyl type 
had been investigated as coupling 
agents for polyester-glass fiber 
systems (4), it was felt that a sys- 
tematic study of the different 
types using the more sensitive 
hydrocarbon resin system was 
justified. Also, based on the poly- 
merization studies reported above, 
it appeared that a more active 
olefin than the CH:—CH-Si= 
group might result in improved 
resin-glass bonding. 

In an all-hydrocarbon resin 
system, adding the vinyl silane as 
its ester dissolved in the resin and 
employing heat-cleaned glass re- 
sults in laminates of quality 
nearly equal to that of laminates 
obtained when the silane is first 
deposited on the glass surface in 


the usual manner(1). This tech- 
nique offered a convenient way 
to test silanes. 

A study was first made to 
determine the effect of the alcohol 
structure used in preparing the 
vinyl silicic acid ester. If the 
silane ester is hydrolyzed on the 
surface of the glass by the water 
adhered thereto, one would ex- 
pect esters of different types and 
molecular weights to hydrolyze at 
different rates. Esters of the fol- 
lowing alcohols were tested: 


1. Ethyl alcohol, a 
alcohol. 


primary 


2. Isopropyl alcohol, a second- 
ary alcohol. 

. t-Butyl alcohol, 
alcohol. 


a_ tertiary 


. Monomethyl! ether of ethyl- 
ene glycol, a primary alcohol 
with a polar group. 

Comparisons were also made 
with laminates obtained when no 
silane was added, and when a 
saturated type, ethyl triethoxy- 
silane, was used. 

The resin used was a 50/50 
blend of Buton-A-500/vinyltolu- 
ene with 14 layers of 181 glass 
cloth with the No. 112 finish. Cure 
was for 1 hr. at 290° F. in a 0.137- 
in. cavity mold, followed by 16 
hr. postcure in an air oven at 
300° F. This is a relatively low 
temperature cure for this resin 
formulation, and was intentionally 
mild in an attempt to pick up 
differences. Data are summarized 
in Table IV, p. 140. It may be 
seen that the two simple vinyl 
esters gave equivalent results, 
whereas the A-172 type gave bet- 
ter over-all properties. Use of the 
saturated ethyl silane resulted in 
a laminate (To page 140) 
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Plastics Hi-Lites 


Never Before in Plastics 


Three pioneering designs in diverse markets point up 


the versatility of Pro-fax polypropylene. 


It goes without saying that in big ticket items, pro- 
ducers can’t gamble on any part designed to play a 
key functional role. Whatever material they may 
plan to use they test it exhaustively, especially if it 
is plastic. These are not gadgets or novelties, but 
top-flight, high-quality merchandise. Pro-fax had to 





be good to even merit evaluation in such big, hard- 
to-do jobs. The fact that it won them all over all 
other materials points to a range and depth of per- 
formance no other thermoplastic can match. Never 
before in plastics . . . and never were the jobs done 
so well: functionally, esthetically, and economically. 
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FUNCTION AND ECONOMY BOTH HINGE ON PRO-FAX 


The hinged deflectors for this new auto air-conditioner 
are all molded with Pro-fax, in a design which replaces 
many metal parts with a few attractive, durable plastic 
components. The unique ability of Pro-fax to replace a 
conventional metal assembly with an integrally molded 
hinge enabled Eaton Manufacturing Company to cut 
over-all costs more than 65% and at thesame time achieve 


a weight saving of more than 90%. The completed Pro-fax 
assembly won’t rattle or squeak, requires no lubrication, 
and has a glossy surface finish with high resistance to 
grease, oil, and ultraviolet light. 

More and more new product designs such as this hinge 
won the selection of Pro-fax for improved function and 
reduced manufacturing costs. 


Molded by Port Erie Plastics, Erie, Pennsylvania, 
for Eaton Manufacturing Company, Cleveland, Ohio. 


FOR THE FIRST TIME...INJECTION MOLDED LUGGAGE 


In luggage, too, Pro-fax® now does a job no material ever 
handled so well. Sears describes its new line of FORECAST 
luggage, injection molded with Titanite (Hercules Pro-fazx), 
“the greatest step forward in luggage since leather.’’ And 
for several good reasons. Extensively pre-tested before 
marketing by the world’s largest merchandisers, FORE- 
CAST luggage, with exclusive Titanite shell, survived 
2,000 tumbles in a mechanical package testing wheel 
(equivalent to a lifetime of use) where all other types 
failed after going only 1/5 the number of turns in the tum- 
bler. It survived 500,000 miles of actual travel-testing 
with but a few scuff marks which were readily removed. 
One of the lightest molded cases available, its owners will 
recover its initial cost in savings in air travel excess weight 
charges. The excellent chemical resistance of Pro-fax 
makes it virtually immune to staining. Here’s luggage you 
can scrub in the tub after travel dirt accumulates, and 
restore to its original rich, attractive finish. 

Molded with a special formulation of high impact 
Pro-fax, it is strong, tough and resilient. Aptly named 
FORECAST, it’s your first look at what will soon be the 
new look in many product lines where large shapes, in- 
jection molded with Pro-fax, will serve to bring new func- 
tionality and merchandising values to industrial and 
consumer goods. 


Molded by Amos Molded Plastics, Edinburg, Indiana, for 
Sardis Luggage, Sardis, Mississippi. Exclusively distrib- 
uted by Sears, Roebuck and Company, and available now in 
the Sears catalog and selected retail stores throughout the nation. 


HERCULES POWDER COMPANY 


Hercules Tower, 910 Market Street, Wilmington 99, Delaware 


THREE NEW MATERIALS FOR THE PLASTIC 


HI-FAX” HIGH-DENSITY POLYETHYLENE . 


DECEMBER 1960 


Jo fy oA OF OF BF Ie) 


INDUSTRY 


PRO-FAX® POLYPROPYLENE 


PENTON® CHLORINATED POLYETHER 
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much inferior in all physical 
properties to those containing a 
vinyl silane; in addition, it was 
much more opaque. It did show 
some improvement over that con- 
taining no silane, particularly in 
water resistance. 

Is the A-172 better than the 
simple esters because it hydro- 
lyzes more easily or because it is 
more highly chemisorbed on the 
glass surface? In an attempt to 
answer this question, a controlled 
amount of moisture was added to 
VTES as shown in Table V, be- 
low. Hydrolyzing the vinyl tri- 
ethoxy ester either in part or 
completely before contacting the 
glass appeared to improve the 
effectiveness of VTES, with the 
of the long term (1 
wk.) immersion in boiling water. 
Use of the alkaline 1% sodium 
hydroxide solution appeared best, 
and this was when enough water 


exception 


was added to hydrolyze all of the 
ester. The rapid drop in flexural 
strength due to the 1-wk. expo- 
sure in boiling water may have 
been enhanced by a _ wetting 
effect of the adsorbed sodium 
hydroxide. 

An attempt was first made to 
test a series of unsaturated ethoxy 
silanes as coupling agents by dis- 
solving them in the Buton-vinyl- 
toluene blend and employing 
heat-cleaned glass. It soon be- 
came apparent that this technique 
was not applicable for comparing 
silanes of widely different mo- 
lecular weight. Those possessing 
a minimum of ethoxy groups, 
such as vinyl dimethyl ethoxy 
silane, were absorbed and hydro- 
lyzed on the glass surface to a 
much lower degree than the more 
polar vinyl triethoxysilane. Thus, 
it was necessary to treat the glass 
with the silane before contacting 


with the resin. The 112-glass cloth 
was dried in a vacuum oven at 
212° F. for 1 hr. and then im- 
mersed and allowed to stand in a 
xylene solution of the silane acid 
chloride for 30 minutes. The cloth 
was then washed in pure xylene 
and allowed to air dry. It was 
then soaked in water to hydrolyze 
any residual chlorine, and again 
air dried. This cloth, as well as 
all glass cloth used in laminate 
preparation, was dried at 212° F. 
in a vacuum oven for 1 hr. just 
prior to lay-up. This was done 
to remove the variability of mois- 
ture on the glass surface. 
Results from these experiments 
are summarized in Table VI, p. 
142. It should be noted that these 
laminates were prepared with 
HG-28 type of glass cloth and 
cannot be compared directly with 
those made with the 181 fabric. 
One of the most reactive groups 





Table IV: Effect of silane type on 50/50 Buton vinyltoluene laminates* 





Silane" At room temp 


p.s.i. 


34,000 
49,000 
46,500 
39,500 
53,000 


None 

Vinyl triethoxy 
Vinyl triisopropy! 
Ethyl] triethoxy 
A-172° 


—Flexural strength 


At 170° F. 24 hr. boil’ 
si psi. 
13,000 
40,000 
39,500 
21,500 
49,000 


p.s.i. 
33,000 
41,000 
42,500 
37,000 
48,000 


Time to failure in 
stress test in water at 
170° F. 





Failed under 75 Ib. 
1 hr., 2 min. 

1 hr., 41 min. 

10 min. 

1 hr., 8 min. 


load 


"Recipe: 100 parts 50/50 Buton-A-500/vinyltoluene, silane as indicated, 4 rts of 50/50 Dicup/di-t-butyl roxide, with 14 layers 
of 181 to 112 glass cloth. Cured in 4%-in. mold for 1 hr. at 290°F., followed by a 16-hr. tcure at 300°F. "Vinyl triethoxysilane used 
05 part per 100 parts of resin. Others in same molar proportion. ‘Specimens, 3 by 42 in., immersed in boil water for 24 hr., 
allowed to cool in water, and tested at room temperature. “Specimen placed under 75 Ib. load for 1 hr. and then load increased 
te 100 pounds. Values are for time to failure. See footnote of Table I of Reference 1. *Vinyl silane ester of the monomethyl ether 
of ethylene glycol. 








Table V: Effect of hydrolyzed silane in 50/50 Buton vinyltoluene laminates* 





— Flexural strength —— —_—_———_ = 
At 170°F. 2-hr. boil 1-wk. boil 


Silane” 


At room temp. 


p-s.i. 


50,000 
56,000 


p.s.i. 


39,500 
39,000 


p.s.i. 


43,500 
52,000 


p.s.i. 


43,000 
45,500 


Vinyl triethoxy 
Vinyl triethoxy* 

hydrolyzed with H.O 
Vinyl triethoxy* 

hydrolyzed with 1% NaOH 
Vinyl triethoxy* 

hydrolyzed with 5% NH, 
A-172* 

hydrolyzed with 5% NH, 
A-172 


57,500 51,500 53,000 35,000 


53,500 41,500 40,500 38,500 


51,500 41,500 41,500 33,500 


53,500 48,000 46,000 39,000 


*Recipe and cure conditions same as Table IV. Used 0.5 part of vinyl teenies and 0.74 
of water added to the resin-silane blend to aeeeees all of the ethoxy groups. 
mixer. “Enough water added as 5% ammonia solution to hydrolyze 1 rf 


rt of A-172. *Theoretical amount 
ter was mixed into resin by means of a high- 
of the ester groups. Silane pretreated before added to resin. 





MODERN PLASTICS 





MSI PVG RESINS 


Escambia offers a complete line of outstanding PVC 


ESCAMBIA PVC PEARLS Large, uniform particle size 
and complete freedom from fines characterizes this 
radically new type of homopolymer, which offers unu- 
sual processing advantages for certain applications. 
ESCAMBIA DRY BLEND PVC RESINS — Escambia has 
pioneered in the development of money-saving dry 
blends and dry blend production techniques which 
produce both rigid and flexible items of superior 
quality at a substantial savings to the processor. 


resins, including the following major categories: 
ESCAMBIA GENERAL PURPOSE PVC RESINS —+ Available in 


a wide range of molecular weights (including the new, 
very low molecular weight resins with superior flow 
characteristics), this series offers you many profitable 
advantages. 

ESCAMBIA ELECTRICAL GRADE PVC RESINS — FOUR UL- 
approved Electrical Grade resins in this series give you 
a full range of molecular weights to fit any type of 
electrical application. 


INCREASE YOUR PROFITS WITH THESE: SUPERIOR QUALITY ESCAMBIA PVC RESINS 


1000 SERIE 


2000 SERIES 3000 SERIES 





PHYSICAL PROPERTIES OF RESIN 1250* | 1225* | 1200*| 1185*} 1160 


2225 | 2200 | 2185 | 2160 | 2150 3225 | 3200 | 3185 | 3160 





Average Relative Viscosity 
(1% Solution Cyclohexanone at 25°C) 2.40 2.25 2.03 1.85 1.60 
Specific Gravity 1.40 1.40 1.40 1.40 1.40 
Average Bulk Density (ibs./Cu. ft.) 31.5 33.5 35.0 39.0 41.0 
Through 40 Mesh Screen 
Particle Size (Wet Screen Analysis) 100% | 100% | 100% | 100% | 100% 
Oil Absorption, Minimum (M1-DOP/g 
of Resin based on ASTM Method) —_ _— _ — — 
Form White | White | White | White | White 
owder| Powder |Powder |Powder | Powder 








2.25 2.03 1.85 1.60 1.50 2.25 2.03 1.85 1.60 
1.40 1.40 1.40 | 1.40 1.40 1.40 1.40 1.40 1.40 
33.5 35 39 35 27 24 23 22 


gh 20 Mesh Screen hrough 20 Mesh Screer 
100% | 100% | 100% | 100% 100% | 100% | 100% 


— _— _ _ 1.25 1.25 1.25 
White | White | White White | White | White 
Beads | Beads | Beads Beads | Beads | Beads 





PHYSICAL PROPERTIES OF COMPOUND 





(100 Parts Resin — 50 Parts DOP) 
Tensile Strength (PS!) 2960 2750 | 2670 | 2140 1420 


100% Modulus (PSI) 1940 | 1920 | 1870 | 1350 | 1160 § 1790 
Ultimate Elongation (%) 340 300 280 270 166 350 
Shore A Hardness 88+3| 86+3 | 83+3 | 80+3 | 79+3 § 8623 





















































*These resins available in UL-approved Electrical Grades. 


PHYSICAL PROPERTIES OF UNPLASTICIZED RESIN — 2000 SERIES (Press Polished Sheets) 





RELATIVE VISCOSITY 

ROCKWELL HARDNESS (ASTM D-785-51 Method A) 
R-Scale 
M-Scale 


1ZOD IMPACT (NOTCHED) (ASTM 256-56 Method A) Ft. Lbs./inch Notch 


HEAT DISTORTION (ASTM D-648-56) 
264 PSI °C 
264 PSI °F 
66 PSI °C 
66 PSI °F 
TENSILE STRENGTH (ASTM D-638-58T) PS! 


MODULUS OF ELASTICITY FLEXURAL (x 10%) (ASTM D-790-58T) 


STRESS AT YIELD (ASTM D-790-58T) (PSI-Flexure) 


RESEARCH... 


TECHNICAL 
SERVICE... 


PILOT 
PLANT... 


Escambia’s Research Center, located at Wilton, 
Conn., ranks among the most modern and best 
equipped in the industry. Escambia’s technical 
staff is available to help its customers develop 
profitable improvements in products and processes. 


For more detailed information on Escambia resins, research 
facilities, or technical services, contact Department 


DECEMBER 1960 


2250 | 2225 | 2200 | 2185 | 2160 | 
2.40 2.25 2.03 1.85 























ESCAMBIA 


CHEMICAL CORPORATION 


261 Madison Avenue . 
New York Telephone * 


New York 16, N.Y. 
OXford 7-4315 


* a trade mark of Escambia Chemical Corporation 
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Table VI: Effect of silane type on 50/50 Buton vinyltoluene laminates* 





—~ Flexural strength—— —__—_—_——_—_—— 
At 170° F. 2-hr. boil 24-hr. boil 


p.s.i. 


12,000 
42,000 


Silane At room temp 


1-wk. boil 
p.s.i. p.s.i. 


30,000 21,500 
45,000 36,000 
49,500 39,000 
48,000 34,500 
53,000 36,000 
47,500 34,000 
48,000 38,500 
50,000 35,000 


p-.s.i. 


12,500 
41,000 
50,000 
48,000 
48,000 
42,000 
50,000 
49,500 


p.s.i. 
12,000 
43,000 
45,500 44,000 
48,000 47,500 
45,500 _ 
40,000 40,000 
45,000 44,500 
47,000 35,000 


None 

136 (silane type) 

Allyl trichloro 
Divinyl dichloro 
Phenyl vinyl dichloro 
Methyl! vinyl dichloro 
Dimethyl vinyl chloro 
Styrylethyl trichloro 


Same recipe and cure conditions as Table IV, omens that 18 layers of HG-28 glass tape were used. Glass cloth with the 136 finish 
i 


was purchased as such. The allyl trichloride was app 


proportion 


ed as a 1.3% solution in xylene, and the other chlorides in the same molar 








Table Vil: Effect of drying glass at 840 


F. on 50/50 Buton/vinyltoluene laminates 





Silane Glass treatment 


None 

None 

A-172, 0.75% 

A-172, 0.75% 

Vinyl trichloro 
treated 

Vinyl trichloro 


Standard* 


Standard" 


Standard* 
treated 


*Standard glass treatment was a 
of laminate. "HG-28 glass tape (112 fin 


840 to 930° F. at 0.025 mm. Hg” 


840 to 930° F. at 0.025 mm. Hg” 


840 to 930° F. at 0.025 mm. Hg* 


-Flexural strength ————————_ ™~ 


At room temp. At 170° F. 


psi. 
21,500 


24,500 
32,500 


p.s.i. 

30,000 
35,000 
44,500 
47,500 


46,500 
52,000 


32,000 
34,500 


2-hr. boil 


24-hr. boil 1-wk. boil 





p.s.i. 
13,000 
16,500 14,800 
35,500 36,500 
46,500 — 


psi. 
12,500 


p.s.i. 
12,000 
16,000 
31,000 
37,500 


44,000 
49,000 


41,000 
45,500 


36,500 
40,000 


at 212°F. under 10 mm. Hg vacuum for 1 hr. Cloth was exposed to atmosphere during lay-up 
ish) dried 4 hr. at 840 to 930°F. under 0.025 mm. Hg pressure. Cooled to room temperature 


under vacuum. Kept under dry nitrogen and impregnated with resin prior to exposure to air. “A-172 silane dissolved in resin. “Cooled 
sample of cloth was kept under nitrogen and treated with vinyl trichlorosilane in xylene prior to exposure to atmosphere. 





that may be attached to the sili- 
con atom in the silane molecule 
is the Lewis and 
Lewis in a recent publication(5) 
describe the synthesis of styryl- 
ethyl triethoxysilane and its co- 
polymerization with styrene using 
benzoyl peroxide catalyst at 158° 
F. They conclude that the styryl 
silyl polymerizes roughly 
four times as fast as does sty- 
rene. Vinyl trialkoxy silanes have 
they cannot be 
measured when compared to sty- 
rene as 1.0. 


styryl group. 


ester 


values so low 


For testing silanes containing 
the styryl group, a sample of 
styrylethyl trichlorosilane,’ which 
consisted of the meta and para 
isomers in about 75% purity, was 
used. The principal impurity was 
stated to be ethylphenylethy!l tri- 
chlorosilane. A sample of styryl 
triethoxy silane‘ was synthesized 
from monochlorostyrene via the 


Courtesy of the Dow Corning Corp. 
‘Courtesy of Prof. E. G. Rochow, Harvard 
University 
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Grignard route. Results with the 
styrylethyl trichloride deposited 
on HG-28 glass tape are given in 
Table VI. These and other data 
would indicate that use of the 
styrylethyl silane did not result 
in a stronger laminate, but rather 
one with inferior water resist- 
ance, based on the 1-wk. boil. 

In order to determine the ef- 
fect of vinyl silane concentration 
on coupling action, 181 glass fab- 
ric samples were obtained’ that 
had vinyl silane finishes in 0.25, 
0.5, and 1.0% concentrations, cal- 
culated as A-172. These were 
prepared using an aqueous solu- 
tion of the silanol in the usual 
manner. When A-172 is applied 
as a finish to industrial glass fab- 
ric, it is understood that the usual 
concentration is 0.5 percent. 

Laminates were prepared from 
the 181 cloth containing the three 
concentrations of silane. Results 
based on laminate strength and 


‘Courtesy of the Glass Fabrics Finishing 
o 


water resistance indicate no dif- 
ference when using these concen- 
trations of vinyl silane finish. 


Bond of coupling agent 
to glass surface 

The apparent lack of a major 
difference between the flexural 
strengths for the variety of un- 
saturated silane types tested may 
indicate that some other bond 
rather than that of the coupling 
agent to resin can be the weak 
link in the resin-glass structure. 
Possibly this might be the bond 
between the coupling agent and 
glass surface. 

It has been shown that the glass 
at normal temperature and 100% 
relative humidity is covered with 
a water film calculated to be up 
to 180 molecules thick(6). Pre- 
sumably the inner aqueous layer 
is strongly bound to the glass sur- 
face, whereas the outer layers are 
held by much weaker forces, 
probably hydrogen (To page 210) 
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LEXAN 


POLYCARBONATE RESIN 


HAS ALREADY 
SOLVED DESIGN 
PROBLEMS 


IN OVER 300 
~ COMMERCIAL 
APPLICATIONS 





NOW TWO 





GENERAL ELECTRIC 


GIVE YOU LFXA THERMOPLASTICS 


HOUSINGS OF LEXAN thermoplastic protect riding lights 
on the trailing edges of Lockheed’s F-104 Starfighter. The transparent 
resin withstands high friction caused by speeds of 1500 mph, thanks to 
its exceptional resistance to wear and heat. The material can take high- 
altitude cold. (Housings molded by Crescent Mold Engineering Coro., 
N. Hollywood, Calif.) 


BLOWER COUPLINGS for radar unit are tough, flame- 
resistant give smoother air flow than could formerly be obtained with 
brass fittings. Fabricated of LEXAN polycarbonate resin, they withstand 
cycling from —54°C to +54°C under humid conditions. They are inex- 
pensively vacuum-formed, allowing considerable savings in machining 
costs. (Used by the Tracking and Acquisition Radar Equipment Section of 
General Electric Company, Syracuse, N. Y.) 


CARD GUIDE requires molding to close tolerances and minimum 
change in dimensions during service. Molded of LEXAN resin, the part 
shows excellent dimensional stability under varying conditions of mois- 
ture and at high temperatures. LEXAN resin is self-extinguishing—im- 
portant in this application. (Moided for International Business Machines 
Corp. by Consolidated Molded Products Corp., Scranton, Pa. and Quinn- 
Berry Corp., Erie, Pa.) 


G.E. OPENS NEW LEXAN PLANT 


Now, only G.E. offers two-plant flexibility in polycarbo- 
nates—a commercial plant and a semi-works plant for 
continued research and development in polycarbonate 
resins. The new plant, at Mount Vernon, Indiana, meets 
the increasing demand for LEXAN resins. The additional 
capacity, amounting to millions of pounds per year, makes 
General Electric the largest supplier of polycarbonate 
resins in the United States! 

Pioneer in polycarbonates, G.E. has cooperated in the use 
of LEXAN resin in over 300 commercial applications. You 
can draw on this experience through G-E Technical Serv- 
ice. For a complete rundown on properties, uses, design 
considerations, molding and fabricating tips — send for 
LEXAN technical literature—the most complete literature 
on polycarbonates available! (Coupon on page after next.) 


LE XAN —for designs that demand exceptional prop- 
erties. If you want high strength and heat stability in a 
thermoplastic, use LEXAN polycarbonate resin. So tough 
is this material that it can actually be cold-formed and 
coined like a metal. It withstands over 12 foot-pounds per 
inch of notch—an impact strength attained by no other 
plastic. At the same time, LEXAN resin gives you a heat 
distortion point as high as 290°F! These properties are 
combined with outstanding dimensional stability, low 
water absorption, good electrical characteristics and other 
advantages. 

LEXAN resin can be injection molded, extruded, va- 
cuum formed, machined and bonded. It can be made into 
high-precision moldings, sheet, rod, tube, filament. 


IMPELLERS molded of LEXAN resin replace bronze in jet pumps. 
Outperforming metal, LEXAN resin gives exceptional impact strength 
plus ability to withstand 280°F without distorting. LEXAN impellers with- 
stant abrasive wear better than bronze and are unaffected by water or 
dilute acid. Impeller halves can be separately molded and then solvent- 
cemented. (Molded for Sta-Rite Products, Inc., Delavan, Wis. by Modern 
Plastics Corp., Benton Harbor, Michigan, and Santay Corp., Chicago, III.) 





POLYCARBONATE PLANTS 
TO SOLVE PROBLEMS LIKE THESE 


EMERGENCY-BRAKE BUSHINGS of LEXAN resin 
help trucks come to a safe stop. Before LEXAN bushings were used, the 
hole for the piston at the end of the activating cylinder quickly wore 
oblong, allowing road dirt to enter and cause leakage of the inner seal. 
The plastic’s resistance to wear, heat and grease makes it ideal for this 
critical use. (Brake manufactured by MGM Brakes, Inc., Cloverdale, Calif. 
Bushings by Automatic Plastic Molding Co., Berkeley, Calif.) 








INSULATOR BLOCK of LEXAN resin helps insure troubie- 
free performance of electrical counter. Not much bigger than a dime, the 
part must maintain severe tolerances. It takes —85° to +280°F without 
distortion. The dimensional stability of LEXAN resin lowers cost of the 
part, permits replacement of materials which required costly machining 
to attain accurate dimensions. (Molded by Fred Knapp Engraving Co., 
Racine, Wis., for Abrams instrument Corp., Lansing, Mich.) 


LAMPHOLDER TERMINAL BLOCK is used inside 
electronic equipment where heat is difficult to dissipate. LEXAN poly- 
carbonate resin replaced another thermoplastic which melted under 
severe thermal conditions. The part is molded with biack resin and 
painted white in the lampholder holes. (Molded by Booker & Wallestad, 
Minneapolis, Minn. for Remington Rand Univac Div. of Sperry Rand Corp., 
St. Paul, Minn.) 


COIL FORM must not distort at temperature above 200°F under 
stresses caused by tightly wound wire. LEXAN resin provides heat dis- 
tortion temperatures of 280-290°F under load. A good dielectric, LEXAN 
resin is resistant to oxidation at high temperatures and is non-corrosive 
even when used with very fine Class F magnet wire. (Molded for Sigma 
Instruments, Inc., So. Braintree, Mass. by Waterbury Companies, Inc., 
Waterbury, Conn.) 


FUSE HOLDER CAPS make use of the transparency and 
heat resistance of LEXAN polycarbonate resin. Lamp shining through 
LEXAN cover indicates blown fuse. Plastics previously used softened 
under the high temperature encountered in naval equipment. LEXAN 
resin was also selected for its good dielectric properties in the holder, 
which is rated up to 600 volts and 60 amps. (Molded by B&B Plastics, 
Oakville, Conn. and Engineered Plastics, Inc., Watertown, Conn. for Fuse 
Indicator Corp., Boston, Mass.) 


“WW ARHEADS" for pneumatic tube systems take advantage of 
the high impact strength and dimensional stability of LEXAN resin. The 
good electrical properties of the thermoplastic permit placement of all 
electrical control elements in the head. LEXAN resin resists wear and tear 
and saves cost of repair and replacement in these parts, which undergo 
friction at speeds as high as 20 mph. (Molded for Airmatic Systems Corp., 
Saddle Brook, N. J. by Berkeley Engineering and Manufacturing Co., 
Berkeley Heights, N. J.) 





Property Value 





Color Light amber, transparent 
Specific gravity 1.20 
PHYSICAL Odor None 


PROPERTIES Taste None 


Refractive index at 25°C 1.586 


Rockwell hardness M70, R118 

Abrasion resistance, Taber abraser with CS-17 wheel 7—11 mg/1000 cycles 
Impact strength, notched Izod, 44” specimen 12-16 ft-ib/in. of notch 
Impact strength, unnotched Izod, 4%” specimen »60 ft-ib/in 
Tensile-impact 600-900 ft-ib/cu in 


Tensile yield strength 8,000—9,000 psi 
Tensile ultimate strength 9,000—10,500 psi 
Tensile modulus 320,000 psi 
Elongation 60-—100% 
Compressive strength 11,000 psi 





Compressive modulus 240,000 psi 
Flexural strength 11,000—13,000 psi 
Flexural modulus 375,000 psi 
Shear yield strength 5,400 psi 

Shear ultimate strength 9,200 psi 





Light transmission ('% in. thick disc) 75-85% 

Water vapor permeability 3—4 x 10—® g/cm/hr/cm?/mm Hg 
Nitrogen permeability 0.012 x 10—* cc(STP)/mm/sec/cm?/cm Hg 
Carbon dioxide permeability 0.32 x 10—8 cc(STP)/mm/sec/cm?/cm Hg 
Bulk factor of pellets 1.7 





EE — 





Poisson's ratio 0.38 

Modulus of rigidity 116,000 psi 
Deformation under load, 4000 psi 77°F 0.2% 
158°F 0.3% 

Fatigue endurance limit (Wohler inethod), 180C 

cycles/min., 73°F, 50% RH | 2000 psi 





Water absorption, 24 hr. immersion 0.29% 
equilibrium 73°F 0.35% 
equilibrium 212°F 0.58% 





Heat distortion temperature 264 psi: 280°—290°F 66 psi: 283°—293°F 
Mold shrinkage 0.005—0.007 in./in 
THERMAL Thermal conductivity 4.6 x 10—4 cal/sec/cm?/°C ‘cm 


| 
| D 648 
Coefficient of linear thermal expansion 3.9 x 10—5 in./in./°F D 696 
PROPERTIES Flammability | 
| 
| 


D955 


Self-extinguishing D 635 





Brittle temperature 
Specific heat 


D 746 
Bulletin 
157 


Deformation, % 
Deformation 0.282 


under load on | 0.080 


D 621 


5 in. cube | 0.220 
0.101 





125°C 





ELECTRICAL Dielectric constant 
PROPERTIES = 0 cycles 


10° cycles 
Power Factor 
60 cycles 
10° cycles 
Volume resistivity, ohm-cm 
Arc resistance 
stainless steel strip electrodes 
tungsten electrodes 





3.17 
2.96 


0.004 0.0009 
0.010 
10 | 2.1 x 10'¢ 








10—11 sec 
120 sec | 





F 
| 
| 
| 
| 
4 | 


25°C 100°C 


—— 








Dielectric strength, short time 3,910 v. mil at 1.5 mils 3,380 v./mil at 3.0 mils | 


3,080 v./mil at 3.0 mils 1,250 v./mil at 23.0 mils | 
2,560 v./mil at 4.7 mils 600*v./mil at 125.0 mils 
1,130 v./mil at 23.0 mils 
400* v./mil at 125.0 mils ‘The step-by-step values are essentially the 
Resistance to electron beam radiation No change up to 5 x 10’r dosage same as the short time values for the 
125-mil pieces 
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General Electric Company, Pittsfield, Mass. 
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Behavior of plastics 
in re-entry environments—Part 2 


By Donald L. Schmidt" 





In this, Part II of a two-part article, the author discusses the thermal param- 
eters indicative of the modes by which ablative materials absorb and dissipate 
heat. These modes include: mass transfer in the boundary layer, radiative 
transport, phase transitions, chemical reactions, convection in the liquid layer, 
and internal conduction and storage by the solid material. Guidelines useful 
in the selection and optimization of plastics intended for thermal protective 
systems of missile and satellite re-entry vehicles are also analyzed. 

Part I (MPI, Nov. 1960, pp. 131-140) described the important physico- 
chemical aspects of the process of ablation and the critical material and 
environmental variables upon which the ablative performance of plastics 
materials depends. Tables I and II, Figures 1 through 7, Equations 1 to 4, and 
References 1 through 18, were published as parts of Part I. Table I is repeated 


here for the reader’s convenience. 





Ad biation of plastics is essen- 
tially a heat and mass transfer 
process in which a large amount 
of thermal energy is expended by 
a sacrificial loss of surface mate- 
rial. In the process, heat is ab- 
sorbed, dissipated, and generated 
by the following mechanisms: in- 
ternal conduction and storage by 
the solid body, convection in the 
liquid layer if one exists, phase 
transitions, mass transfer in the 
boundary layer, radiant energy 
transport, and chemical reactions 
(19).1 The magnitude of these 
terms varies for different mate- 
rials and environments. 


Internal heat conduction 


When heating starts, the plastic 
responds solely as a heat sink. All 
the energy absorbed at the sur- 
face is conducted internally and 
stored by the effective heat ca- 
pacity of the material. Energy 
transport from the surface pro- 
ceeds at a low rate, however, due 
to the characteristic low thermal 
diffusivity of the plastic. Conse- 
quently, the surface temperature 
rises rapidly and the process of 


*Nonmetallic Materials Laboratory, Ma- 
terials Central, Wright Air Development 
Division, Air Research and Development 
Command, U. S. Air Force. 

1 Numbers in parentheses denote refer- 
ences at the end of the article, p. 198. 
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ablation is initiated. The ablation 
process is non-steady state, how- 
ever, and the rate of heat pene- 
tration into the material exceeds 
the rate of surface removal. After 
transient heating equal to 


os Po Huss ? 1 4 
te =a ( ae ) a (V.) Eq. 5 


where 

t,, = time to reach steady-state 
ablation and 

a= material thermal diffusiv- 
ity, the surface temperature re- 
mains constant and the ablative 
process is essentially in quasi- 
steady state (20). At this point, 
the velocity of surface recession 
has been stabilized, and is ap- 
proximated by 


do 


ww” .6 
Pr» Hys; = 


If the body is assumed to be 
semi-infinite, radiation opaque, 
and homogeneous with constant 
thermal properties, its tempera- 
ture distribution may be ex- 
pressed as 


d’?T 
k (S) = C, Vw pr, (dT/dy) Eq.7 


where 
k = thermal conductivity of the 
material, 


T = temperature, 

y =coordinate normal to the 
surface, and 

C,, = material specific heat. 

From Eq. 7, the temperature 
distribution within the material 
at steady-state conditions is ex- 
ponential and expressed as 


T. = Ty, + 4Te ~ Ve ¥/@ 
where a = k/C, pp, or 


Eq. 8 


T. = T,+4Te ~ 9/9 Eq.9 
where 6 ~ k/C, Vw pp. 


For Eqs. 8 and 9, 

T, = temperature of intact, non- 
heated material, 

AT = difference temperature 
(T, — Tp); 

T,, = interface of ablative tem- 
perature, and 

§ = thermal layer thickness for 
AT. 

In reality, the internal temper- 
ature distribution in an ablating 
plastic is very complicated, due to 
the presence of chemical reac- 
tions, degradative products, sub- 
strate gases, phase transitions, and 
similar factors. Thus, it becomes 
necessary to determine the in- 
ternal temperature distribution by 
experimental means. Representa- 
tive steady-state temperature dis- 
tributions in two ablating com- 
posite plastics are illustrated in 
Fig. 8, p. 149. 

The rate of internal heat trans- 
fer and storage by the solid body 
is also a matter of practical im- 
portance. At the surface (y = 0), 
the rate of internal heat transfer 
is approximated by 


q~ C, ATm Eq.10 


and the rate of energy stored in 
the thermal layer per unit surface 
area is 


dep ~ Cy AT py Ve Eq. 11 


Clearly then, heat storage by 
the solid body will be appreciable 
only at high numerical values of 
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specific heat, density, ablative ve- 
locity, and temperature rise in 
the material. These requirements, 
however, are incompatible with 
the thermal insulation and weight 
restrictions imposed on ablative 
materials. Minimum values of in- 
ternal temperature rise are nec- 
essary to protect the internal 
components of the vehicle. A low- 
density value is required to stay 
within the critical weight and 
bulk limitations of a re-entry heat 
shield. Finally, the ablative ve- 
locity must be small to prevent 
significant changes in geometric 
configuration, which could influ- 
ence the aerodynamic character- 
istics of the vehicle. These factors, 
together with the low heat ab- 
sorptive ability of solid ablative 
materials (generally less than 
10% of the incident flux), tend 


to make this particular process a 
relatively inefficient means of ex- 
pending energy. 


Convection in liquid layer 


Plastic composites containing 
inorganic inclusions undergo 
melting, and the viscous melt ap- 
pears on the surface as a film, 
droplets, or irregular globules. A 
fraction of the molten material is 
vaporized and the remainder is 
removed mechanically by the aer- 
odynamic forces. This latter liq- 
uid transport mechanism is known 
as “convection in the liquid 
layer.” In the process, heat is 
physically removed from the 
ablating surface by being trans- 
ported in the hot melt to another 
location. The amount of heat 
transferred in the liquid layer for 
these materials is small when 


compared to that obtained by va- 
porizing the melt. For this reason, 
convection of mass in the liquid 
layer is not desired unless to 
maintain a smooth surface of con- 
stant geometric configuration. 


Phase transitions 


In response to heating, plastics 
may undergo phase changes such 
as depolymerization, fusion, va- 
porization, and sublimation. En- 
ergy is absorbed in these endo- 
thermic processes, the amount 
depending upon the chemical and 
physical structure of the material 
components, their final products 
of decomposition, and their en- 
vironmental influence. 

Important thermal reactions of 
an ablating plastic will now be 
discussed, using polytetrafluoro- 
ethylene as a representative ma- 





List of symbols 





Symbol Definition 
A Frontal area, ft.’ 
Cp Drag coefficient 


c. Material specific heat, 
B.t.u./Ib.-°F. 


Exponential value 


Fraction of ablated material 
that vaporizes 


Gravitational acceleration, 
32.2 ft./sec.’ 


Energy absorbed or liber- 
ated, B.t.u./Ib. 


Enthalpy (heat content), 
B.t.u./Ib. 


Effective heat of ablation, 
B.t.u./Ib. 


Thermochemical heat of 
ablation, B.t.u./Ib. 


Enthalpy potential across 
boundry layer, with no 
vapor injection (H,-H,.), 
B.t.u./Ib. 


Joule’s constant or mechan- 
ical equivalent of heat, 
778.2 ft.-lb./B.t.u. 


Thermal conductivity, 
B.t.u.-ft./ft.2-sec—°F. 


Mass ablative rate 
(— ovVw ) . lb. ft.” -BeC. 


Mean molecular weight 


Transpiration number 


Definition 
Heat transfer rate, 
B.t.u./ft."-sec. 
Vehicle nose radius, ft. 
Unit of time, sec. 
Temperature, °F. 


Difference temperature 
(T.-T.), °F. 


Flight velocity, ft./sec. 


Velocity of surface reces- 
sion, ft./sec. 


Weight, lb. 


Coordinate normal to the 
surface, ft. 


Transpiration factor 
Gas phase 

Liquid phase 

Solid state 


Thermal diffusivity 
(k/C, ov), ft.?/sec. 
Emissivity 
Thermal layer thickness 
(—k/C,Vw on), ft. 
Density, lb./ft.* 
Stefan-Boltzmann constant, 
481 x 10-" B.t.u./ft.*-sec. 
(*Rankine)* 
Transpiration factor 
\ Difference value 


_ Approximate value 
Sub- 

scripts 

a Undissociated air 


Definition 
Intact nonheated material 
Chemical reaction 


Energy storage rate in the 
solid body, B.t.u./ft.*-sec. 


Cold-wall value 
Depolymerization 
Fusion or melting value 
Injected gaseous species 


Interface value, with mass 
transfer but no combus- 
tion 


Laminar flow 
Heat of physical change 


Non-ablating value at abla- 
tive temperature 


Radiant emission rate, 
B.t.u./ft.?-sec. 


Stagnation point conditions 
Steady-state value 


Standard velocity, 26,000 
ft./sec. 


Turbulent flow 


Boundary layer cooling by 
gaseous injection 

Solid-gas or liquid-gas in- 
terface 


Air density at standard 
conditions, 0.0804 Ib./ft.* 


Free stream conditions 
ahead of shock wave 


Transpiration coefficient 
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terial. When the highly crystal- 
line linear polymer is heated, it 
undergoes several order-disorder Intact intact —_ 
transitions. The first two transi- Nyton Slight oe 
tions occur at 68 and 86° F. with decomposing volatilization. 
the absorption of about 4 B.t.u./ 
Ib. (21). A sharp first-order tran- 
sition is subsequently initiated as 
the temperature approaches 620° 
F., at which point the polymer 
changes into an amorphous, trans- 
parent, and rubbery substance. It 
is then said to be melting, al- 
though a liquid phase is not 
readily apparent. The energy ex- 
pended in the process is the heat 
of fusion hy, and for polytetra- 
fluoroethylene, the value is about 
37 B.t.u./lb. (22). 

With a further increase in tem- 
perature to about 750° F., the 
polymer slowly depolymerizes 
into its monomer C.F, and other 
fluorine-containing compounds. 
Energy expended by this phase 


Incomplete 
charring 


Incomplete — 
charring 


Complete Molten 


charring 





4500°F 
3300°F. 
2400°F 
1100°F 


800°F 








600°F. 
400°F. 
73°F. 


Representative 
temperatures 
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Phenolic-nylon 


Phenolic-glass 


FIG. 8: Temperature distribution in two plastics during steady-state ablation. 


change is the heat of depolymer- 
ization h,,. The value is both tem- 
perature and pressure dependent, 
since these environmental factors 
influence the molecular weight of 
the decomposition products. The 
heat of depolymerization is of the 
order of 658 to 688 B.t.u./Ib., 
based on available thermochemi- 
cal data. These values were com- 
puted for temperature conditions 
ranging from 680 to 1,125° F. and 
equilibrium vapor pressures of 
0.059 to 760 mm. of Hg (23). 

The total heat required to 
vaporize polytetrafluoroethylene 
under steady-state ablation, then, 
is given by 


h=C,AT+h;+hy Eq. 12 


which can be solved numerically 
by the proper choice of requisite 
values. For the purpose of illus- 
tration, the polymer will be consid- 
ered to remain in the solid state 
as it is heated from room tem- 
perature to 800° F. The material 
is assumed to depolymerize and 
completely vaporize. If 

T= F., 

T= F., 

C,, = 0.27 B.t.u./Ib.-°F., 

hy = 37 B.t.u./lb., and 

hy, = 680 B.t.u./Ib., 
then the total energy absorbed by 
heat capacity plus phase changes 
is about 913 B.t.u./Ib. This theo- 
retical value compares favorably 
with an experimental value of 
750 B.t.u./lb., which was obtained 
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by ablating polytetrafluoroethyl- 
ene in an air arc heater (5). 

Ablative plastic composites 
containing inorganic reinforcing 
agents also absorb a significant 
amount of heat by phase changes. 
To illustrate, consider the proper- 
ties of quartz (silica) fibers. In 
undergoing melting, the siliceous 
fibers absorb about 90 B.t.u./Ib. 
Subsequent vaporization and dis- 
sociation of the molten silica oc- 
curs with an attendant high en- 
dotherm of the order of 5,500 
B.t.u./Ib. (24). Theoretically, then, 
the thermal efficiency of plastic 
composites containing quartz fi- 
bers should be very high pro- 
vided the viscous melt is largely 
vaporized, rather than mechani- 
cally removed. 

This desirable behavior of 
quartz has been confirmed ex- 
perimentally in many high-tem- 
perature environments (12, 15). 


Boundary layer cooling 


Gaseous species formed in the 
ablation of plastics diffuse through 
the hot boundary layer and ab- 
sorb heat in the process. The 
boundary layer is thus increased 
in thickness and its original tem- 
perature gradient greatly dis- 
torted. Consequently, less heat is 
transferred from the environment 
to the ablating surface and less 
material is ablated. Furthermore, 


the continual flow of gaseous 
products from the _ surface 
changes the velocity gradient in 
the boundary layer and reduces 
the shear stresses acting on the 
material’s surface. 

Boundary layer cooling by gas- 
eous injection has been exam- 
ined theoretically and experimen- 
tally by numerous investigators 
(25 to 34). From their work, a 
relation has been derived to ex- 
press the rate of energy dissipa- 
tion q;,. for conditions of laminar 
flow. This relationship is given by 


Gte = fm (Y, 4H) Eq. 13 


where Y, = N (M,/M,)" Eq. 14 
and 

f = fraction of degraded mate- 
rial that vaporizes, 

Y,, = transpiration 
laminar flow, 

N = transpiration number, 

M, = molecular weight of un- 
dissociated air, 

M, = average molecular weight 
of injected gaseous products, and 
7 = transpiration coefficient. 

If the thermodynamic and trans- 
port properties of the injected 
gases are assumed equal to those 
of air, Eq. 13 becomes 


factor for 


Gite = fm [0.67 (29/M,)°-25 AH] Eq. 15 
From Eq. 15, it may be seen that 
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only at high values of surface 
temperature and emissivity. 

Radiant emission from an ablat- 
- —Orientation of reinforcement———~ ing plastic produces an apparent 
Random Parallel End-grain 20° shingle | increase in the material thermal 
Fr : . ene ee efficiency. This is illustrated by 
Tensile strength, p.s.i. 75 6,000 23,200 1,500 4,500 the following relation: 

500 2,900 21,000 750 3,100 


Table Wl: Variation in properties with orientation of reinforce- 
ment (18); phenylsilane-resin silica-fabric laminate 





Property Temp. 


Columnar compressive 
strength, p.s.i. 75 12,000 
500 5,200 
Flexural strength, p.s.i. 75 15,000 
500 9,000 


C, AT + ha +- fm (Y, AH) 


Huy = 
- i- (ar /Qo) 


37,200 
16,500 
49,100 
26,700 


60,000 7,700 
5,700 
7,300 


5,500 


Eq. 18 


2,600 in which the effective heat of abla- 


Flexural modulus of 
elasticity, 10° p.s.i. 75 
500 
Thermal conductivity, 
B.t.u./hr./°F./ft.-in. 
Thermal expansion 
coefficient, 10°/°F. ~ 8.0 
Rate of ablation High Fair 
Moderate 
Post-ablative 
surface condition 


Good 


Smooth 


2.3 0.7 11 
18 0.1 0.7 


2.0 6.0 2.9 


63 25.9 99 
Good Excellent Excellent 
Poor Excellent Excellent 
Rough 


Smooth Smooth 


CORRECTION: Table III was inadvertently omitted from Part I. Because of a typo- 
graphical error, reference to it (in the section subheaded “Orientation of reinforce- 


ment,” beginning on p 
elsewhere in Part I 


134 of the Nov 


issue) appeared as a reference to Table II, 





boundary layer cooling is at a 
maximum when vaporization of 
the ablated material is complete. 
Subliming plastics like PTFE and 
PE, then, should exhibit good ab- 
lative performance. 

Maximum cooling effect is also 
obtained when the gaseous prod- 
ucts of ablation are of low mo- 
lecular weight. Hydrogen gas 
having the lowest molecular 
weight has the highest potential 
for absorbing heat. This property 
of the gas along with its high 
thermal diffusion coefficient of- 
fers a partial explanation for the 
characteristically high boundary 
layer cooling associated with plas- 
tics ablation. 

Lastly, the 


boundary layer 


cooling effect increases linearly 
with the enthalpy gradient and is 
most effective at high enthalpies. 

Since the major portion of a 


re-entry vehicle surface may 
experience turbulent flow condi- 
tions, mass transfer cooling in 
turbulent boundary layers is a 
matter of practical importance. 
This complex subject, however, is 
not well From ex- 
perimental work conducted (34 to 
36), it appears that the transpira- 
tion factor for turbulent flow Y,, 


is approximated by: 


understood. 


Y, ~ 0.33 Y, Eq. 16 


when the molecular weight of the 
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gas is comparable to that of air. 
Nevertheless, turbulent flow in- 
creases the vaporization of a 
liquid layer and thereby raises 
the amount of energy absorbed by 
the heat of vaporization term. 
More research is necessary to 
provide a thorough knowledge of 
transpiration cooling effects in 
turbulent boundary layers. 


Radiant energy transport 


Radiation is a principal mode of 
energy transport in most ablative 
plastics. Heat is radiated from hot 
ablating surface to the surround- 
ings in an amount depending upon 
the surface temperature level and 
emittance. Energy may also be ra- 
diated internally and subsequently 
attenuated by the material com- 
ponents. 

Total thermal emission from an 
ablating surface is given approxi- 
mately by the well known Stefan- 
Boltzmann fourth power law 

q, ~ « T,4 Eq. 17 
where 

q, is the rate of emission of a 
non-black body of emissivity, 
the Stefan-Boltzmann 
constant, and 


co «(is 


T,, is the ablative surface tem- 
perature. 

This relation indicates that en- 
ergy dissipation by 
emission becomes 


radiative 
appreciable 


tion value increases as the radiant 
emission rate becomes a larger 
fraction of the incident heating 
rate. However, radiation affects 
the entire ablation process and 
the magnitude of the effect is im- 
perfectly understood. 

Plastics that are radiation 
opaque are highly desirable, since 
they 1) absorb radiation from the 
hot boundary layer, 2) prevent 
internal radiative transport, and 
3) emit a portion of the incident 
flux absorbed at the surface. 

The amount of thermal energy 
dissipated by radiant emission 
varies greatly with various plas- 
tics. Organic plastics such as 
polyethylene, nylon, and polytet- 
rafluoroethylene attain maximum 
ablative temperatures of the order 
of 1,400° F. Thus, they are able 
to dissipate only a relatively 
small amount of heat by surface 
radiation. Composite plastics that 
form a glassy surface melt during 
ablation reach appreciably higher 
ablative temperatures, which are 
in the range of 3,000 to 4,300° F. 
These high temperatures coupled 
with relatively high surface emit- 
tances permit appreciable energy 
dissipation, as shown in Fig. 9, p. 
152. A maximum surface radia- 
tion is obtained from plastics that 
form a surface char by carboniz- 
ing in response to heating. For 
these ablative materials, various 
surface temperatures up to the 
sublimation temperature of car- 
bon (6,600° F.) may be obtained 
during hyperthermal exposure. 

High surface temperatures of 
ablating plastics are also desirable 
from the standpoint of reducing 
the enthalpy potential across the 
boundary layer. As the ablative 
temperature is increased, less heat 
is transferred to the exposed 
surface of the material. Conse- 
quently, the mass rate of ablation 
is decreased. 

Many composite plastics form 
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surface residues during ablation 
that are semi-transparent to ra- 
diation. Therefore, these ablators 
experience additional energy flow 
into the substrate material. The 
internal temperature distribution 
is thus altered, which in turn 
may greatly affect the ablative 
rate (13,14). 

For example, vitreous fiber re- 
inforcements form a surface melt 
having a viscosity that is strongly 
temperature dependent. As en- 
ergy is transferred internally, the 
surface temperature is depressed 
and the melt viscosity near the 
surface is increased greatly. The 
melt is thus less susceptible to 
aerodynamic shear forces of the 
gas stream, and a greater frac- 
tion of the liquid vaporizes. In- 
creased vaporization expends ad- 
ditional energy by the heat of 
vaporization term, increases the 
mass transfer cooling effect, and 
tends to further reduce the shear 
stresses acting at the gas-liquid 
interface. 

Internal radiation, then, tends 
the mass rate of 
liquid removal from the surface 
and produce an apparent increase 
in the heat of ablation 
However, 
internal 


to decrease 


value. 

as mentioned earlier, 
radiation may increase 
the thickness of substrate mate- 
rial that is required for insulative 
purposes 


Chemical reactions 

Recently, attention has been 
focused on heterogenous chemical 
reactions of ablation. 
Combustion of surface material 
during ablation liberates heat and 
increases the surface heating rate. 
Likewise, oxidation of ablative 
species in the hot boundary layer 
increases the enthalpy of the en- 
vironment, and may possibly in- 
crease the heat transferred to the 
ablating surface. The net effect 
of these exothermic reactions is 
to produce an increase in the mass 
rate of ablation and a reduction 
in the material thermal efficiency. 

Plastics that carbonize during 
re-entry heating are particularly 
susceptible to the effects of oxi- 
dative For these 
types of materials, the principal 
mode of surface removal may be 
a diffusion-controlled oxidative 
process, and not a result of heat 
transfer. Oxidation of the car- 


plastics 


combustion. 
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bonaceous surface takes place in 
a five-step process: 

1) Convection and diffusion of 
reactants to the surface, 

2) Physical and chemical ad- 
sorption, 

3) Chemical reaction, 

4) Desorption of the combus- 
tive products, and 

5) Counter-diffusion and con- 
vection of the products into the 
boundary layer (10). 

In its simplest form, the reac- 
tion may be stated as: 

C(s) 


1/2 Ox (g > CO (g) +h, 


Eq. 19 
with the formation of carbon 
monoxide. Energy released in the 
process is 3,960 B.t.u. per pound 
of carbon consumed. The prod- 
uct gas diffuses into the bound- 
ary layer and may undergo fur- 
ther reaction according to: 


CO(g) + 1/2 O2 (g) — CO; (g) +h, 


Eq. 20 
carbon dioxide. Addi- 
tional energy is released by the 
chemical reaction in the amount 
of 4,340 B.t.u. per pound of con- 
sumed carbon monoxide. 

Surface combustion in laminar 
and turbulent flows has been ex- 
amined by several investigators 


to form 
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(10, 37 to 44). From their work, it 
may be concluded that surface 
combustive heating of ablating 
plastics generally produces only 
minor thermal effects during re- 
entry. Energy released by the 
combustive reactions (heat of 
combustion) is at least partially 
balanced by the absorption of heat 
by product gases as they leave 
the general vicinity of the ablat- 
ing surface. 

Ablative gaseous species diffuse 
into the hot boundary layer, and 
if reactive, undergo exothermic 
oxidation. The heat liberated in 
the process serves to increase the 
total enthalpy of the environment, 
which may or may not affect the 
surface heating rate of the ablat- 
ing material. 

To illustrate, consider the case 
in which polytetrafluoroethylene 
monomer C.F, diffuses into the 
boundary layer and chemically 
reacts according to the equation: 
C.F, (g) 


Oo, (g) — 2COF, (g) +h, 
Eq. 21 


to form carbonyl fluoride, with 
possible intermediates of CO, and 
CF,. The amount of heat liberated 
by the combustive reaction is 
about 10,230 B.t.u. per pound of 
oxygen taking part in the reaction 
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FIG. 9: Radiant emis- 
sion rate of various 
ablating plastics as 
functions of tempera- 
ture and emissivity. 
(Asterisks at top of 
graph denote ap- 
proximate value for 
air plasma exposure.) 
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(22). The increase in surface 
heating by the exothermic reac- 
tion for air containing 21% oxy- 
gen is, therefore: 


Aq = q; (0.21 h,/AH) Eq. 22 


provided all of the oxygen diffus- 
ing into the boundary layer is 
completely reacted with combus- 
tible vapors. Since the mass rate 
of vapor injection is generally 
high during re-entry ablation, it 
appears likely that the reaction 
shown in Eq. 21 is controlled by 
the rate of oxygen diffusion into 
the boundary layer. Therefore, 
Eq. 22 represents an upper limit 
for the increase in surface heat- 
ing by combustion in the bound- 
ary layer. 

Fig. 10, below, illustrates the 
reduction in thermal efficiency of 
polytetrafluoroethylene as a re- 
sult of combustive heating in the 
boundary layer. This plot gives 
the theoretical and experimental 
variation in the heat of ablation 
of the polymer as a function of 
the enthalpy potential across the 
boundary layer. For the case of 
no boundary layer combustion of 
the monomer: 


Huy: = 915-+-0.49(4H) Eq. 23 


with negligible surface radiation 
from the ablating material. For 
conditions of total combustion of 
monomer vapor in the boundary 
layer, the equation is: 


915 


Hay 
2,150/AH) 


+- 0.53 (AH) 

Eq. 24 
again neglecting radiant emission 
from the material’s surface. A 
comparison of these theoretical 
relations with experimentally de- 
termined values in Fig. 10 indi- 
cates that gas-phase reactions in 
the boundary layer are impor- 
tant only at low enthalpy poten- 
tials. For the range of enthalpies 
associated with re-entry and sat- 
ellite vehicles, combustive heating 
of gaseous products in the bound- 
ary layer can be neglected. 


Summary and conclusions 
An analysis has been presented 
of the important physico-chemical 
and heat and mass transfer as- 
pects of ablation, which may oc- 
cur during interaction of plastics 
with re-entry environments. 
Plastics absorb and dissipate a 
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prodigious amount of thermal 
energy when exposed to hyper- 
thermal re-entry environments, 
and thereby afford heat protec- 
tion to the vehicle structure. Up 
to several thousand B.t.u.’s are 
expended in ablating a pound of 
plastic. 

There is no single “best” abla- 
tive plastic, since performance 
varies critically with both mate- 
rial and environmental parame- 
ters. However, the ablative per- 
formance of a given composite 
material can be tailored to the 
environment by altering the in- 
dividual material components and 
construction. 

The efficiency of ablative plas- 
tics increases with the severity 
of the environment. 
Therefore, there is no upper prac- 
tical limit to the temperature and 
aerodynamic heating of re-entry 
environments in which these ma- 
terials can be 


thermal 


used. 

Re-entry environments involv- 
ing high laminar-heating require 
plastics that will sublime or gasify 
to a high degree. This mode of 
behavior is required because of 
the high mass-transfer cooling ob- 
tained by vapor injection into the 
hot boundary layer. Most plastics 
in the gaseous state expend as 
much as 5,000 B.t.u./lb. in being 
transported through a very high 
temperature boundary layer. 
Thus, organic resins such as poly- 
ethylene, polytetrafluoroethylene, 
and nylon appear attractive for 
this type of re-entry application. 

Re-entry environments involv- 
ing high turbulent heating require 


5000 om 


plastics composites that possess 
a high rate of mass vaporization 
and a high heat of vaporization. 
Reinforcing fibers such as quartz 
and silica offer considerable 
promise in this respect, since they 
may expend up to about 1,700 
B.t.u./lb. in boundary-layer cool- 
ing and 5,500 B.t.u. per pound in 
vaporizing. 

Low-temperature plastic abla- 
tors having a low thermal con- 
ductivity are optimum for sat- 
ellite re-entry environments 
involving moderate aerodynamic 
heating of long-time duration. 
Noncarbonizing plastics such as 
polyethylene and polytetrafluoro- 
ethylene appear very attractive 
for these applications. 

Carbonizing plastics are effec- 
tive heat dissipators in re-entry 
environments involving very high 
aerodynamic heating rates. Com- 
binations such as phenolic-nylon 
form a surface char of high tem- 
perature and emittance in this 
type of environment, and thus are 
able to radiate a large portion of 
the incident flux. 

The effective heat of ablation 
value (material thermal efficien- 
cy) is an increasing function of 
stagnation enthalpy (flight veloc- 
ity), and tends to decrease with 
an increase in the stagnation 
pressure (altitude) or chemical 
reactivity of the environment. 
This performance value is de- 
pendent upon body size when the 
ablation process is_ kinetically 
controlled or surface radiation ef- 
fects are large. From the exposi- 
tory thermal (To page 198) 
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FIG. 10: Effect of combustion in the boundary layer on thermochemical 
heat of ablation of polytetrafluoroethylene. 
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1. Press opens with 
molded parts 
positively retained in 
the lower die and 
the runner system in 
the upper die... 
thus accomplishing 
degating. 








2. Separator plate 
moves forward under 
runner system. 











3. Knock-out pins 
eject the parts and 
runner system. 





4. Separate slotted 
combs for parts and 
runners move forward 
into stripping position. 

















5. Ejector pins are 
retracted, stripping 
parts and runner 
system. Parts remain 
on lower comb and 
runner system falls on 
separator plate. 











6. Wipers assure 
controlied removal of 
parts from comb and 

runners from 
separator plate into 
separate chutes. 
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» Only 

* STOKES builds 
true automation 
into injection 

+ equipment... 


operator is replaced . . . not merely 
eliminated at a calculated risk 


automation is paid for only once, not 
with each mold 


parts are automatically degated and 
positively ejected 


runners are discharged separately from 
parts and reground immediately 


Stokes built-in automation saves money, mini- 
mizes downtime, assures efficient operation and 
uniform parts production. More and more pro- 
gressive molders are profiting with Stokes injec- 
tion equipment. Let us explain how you, too, 
can profit. Write today for complete facts. 


Plastics Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia, Pa. 





Special report: 


Tenth meeting of ISO/TC 
committee on plastics 


Oct. 17-22, 1960, Prague, Czechoslovakia 


'T he 10th meeting of Technical 
Committee 61 on Plastics of the 
International Standardization Or- 
ganization (ISO/TC 61) was held 
in Prague, Czechoslovakia, on 
Oct. 17-22, 1960. Fifteen countries 
were represented by 112 delegates 
and observers as follows: Czech- 
oslovakia, 17; France, 12; Ger- 
many, 12; Hungary, 3; Italy, 13; 
Japan, 2; Netherlands, 3; Poland, 
4; Rumania, 3; Sweden, 9; Switz- 
erland, 8; United Kingdom, 8; 
United States, 12; U. S. S. R., 4; 
Yugoslavia, 2. 

The U.S. delegation, appointed 
by the American Standards Assn., 
consisted of W. E. Brown, Leader 
(Dow Chemical Co.); Robert 
Burns, chairman of the 10th Meet- 
ing (Materials Advisory Board, 
National Research Council); C. L. 
Condit, Secy. of the 10th Meeting 
(S.P.L.); H. C. Gunst (Union 
Carbide Plastics Co.); A. E. Haf- 
ner (Naugatuck Chemical Co.); 
G. M. Kline (National Bureau of 
Standards); N. A. Skow (Syn- 
thane Corp.); A. C. Webber (Du 
Pont); P. E. Willard (Food Ma- 
chinery & Chemical Corp.); G. H. 
Williams (Bell Telephone Labo- 
ratories); R. K. Witt (Johns Hop- 
kins U.); and E. Y. Wolford (Kop- 
pers). 

The nine Working Groups held 
18 sessions and treated approxi- 
mately 40 of the items currently 
listed on the program of work of 
ISO/TC 61. 

Five Draft ISO Recommenda- 
tions were revised editorially and 
are now ready for submission to 
the ISO Council for approval and 
publication. They pertain to 1) 
standard atmospheres for condi- 
tioning and testing plastics, 2) de- 
termination of the melt flow index 
of polyethylenes, 3) compression 
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molding test specimens of ther- 
moplastic materials, 4) injection 
molding test specimens of ther- 
moplastic materials, and 5) com- 
pression molding test specimens 
of thermosetting materials. 

Three new Draft ISO Recom- 
mendations were approved for 
circulation to the ISO Member 
Bodies for letter ballot. They de- 
scribe methods for the determi- 
nation of stiffness properties of 
plastics as a function of tempera- 
ture by means of a torsional test, 
tensile properties, and determina- 
tion of maximum temperature and 
rate of temperature increase dur- 
ing the setting of polyester resins. 

Five Draft Proposals were pre- 
pared for consideration by the 
ISO/TC 61 Member Bodies. They 
relate to determinations of 1) 
percentage of monomer and low 
molecular weight polymer in 
polyamides, 2) relative viscosity 
of polyamides, 3) water content 
of polyamides, 4) resistance to 
changes in color caused by natu- 
ral light (second draft), and 5) 
change of mechanical properties 
after contact with chemicals (sec- 
ond draft). 


Committee has prepared 
40 standards 


Four ISO Recommendations 
prepared by ISO/TC 61 were 
published during the past year, 
bringing to nine the total of ISO 
Recommendations pertaining to 
plastics. Fourteen Draft ISO Rec- 
ommendations have been printed 
and are expected to be approved 
by the ISO Council for promul- 
gation this year. Four Draft ISO 
Recommendations approved at 
the 1959 meeting in Munich are 
in the process of review and bal- 
loting by the ISO Member 


Bodies. Thus, some 40 interna- 
tional standards have reached a 
preliminary or final form during 
the first 10 years of operation of 
ISO/TC 61, representing the co- 
operative efforts of plastics en- 
gineers from 21 participating 
countries. Included among these 
documents is a list of over 800 
equivalent terms in English, 
French, and Russian, soon to be 
augmented by the equivalents in 
other languages. 


Progress of 9 working 
groups at Prague 


Working Group 1 on Nomen- 
clature and Definitions initiated 
the preparation of a supplemen- 
tary list of equivalent terms and 
definitions for some 100 terms 
relating to materials. The IUPAC 
document on abbreviations will 
be reviewed and comments com-~ 
piled for consideration at the 
1961 meeting. Swiss Standard 
VSM 77200, Pi and F.1-F.8, 
concerning the fabricated forms 
and general properties of plastics, 
will be examined by the Work- 
ing Group to determine its suit- 
ability as an ISO standard. 

Working Group 2 on Mechani- 
cal Properties is continuing its 
development of proposals for the 
determination of impact strength, 
modulus of elasticity in flexure, 
and compressive properties. Meth- 
ods for testing plastics with the 
torsion pendulum, tensile testing 
of thin films, and determination 
of indentation hardness are to be 
prepared. The group will also ex- 
amine national standards for uni- 
versal testing machines and statis- 
tical processing of test data with 
a view to arriving at appropriate 
international standards. 

Working Group 3 (To page 194) 
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FINEST OF T 


CHELSEA 50, Mass. 
Joseph Leader 

68 Marlborough Street 
Turner 4-3484 


DETROIT 35, MICH. 

W. J. Montgomery Co. 
16577 Meyers Road 
Diamond 1-3454 


EAST ROCHESTER, N. Y. 
Dynatherm, Inc. 

607 West Commercial Street 
Phone: Ludiow 6-0082 


KNOXVILLE, Tennessee 
Harold J. Melloy 

2100 Ailor Ave. 

P. O. Box 3207 

Phone: 2-5911 


MILWAUKEE 13, Wis. 


John Weiland, Jr. 
7105 Grand Parkway 
Greenfield 6-7161 


ARDMORE, Pa. 


Austin L. Wright Co. 
Box 561 

1 W. Lancaster Ave. 

Midway 2-5113 
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SLIDE TRAYS 


IN MOLDED THERMOPLASTIC 


”” Quinn Lewuy 


The versatility of Quinn-Berry engineering and craftsmanship demon- 
strates itself again in this Kodak Slide Tray of molded thermoplastics, 

Dimensional stability plus the meeting of exacting tolerances for the 
slide guides characterize the requirements of these Kodak Cavalcade 
Projector Components. Slides must move through the projector smooth- 
ly and noiselessly—any possibility of chatter or jumpiness must be avoided. 

Careful choice of thermoplastics, skilled precision mold design and 
dependable, experienced press room operation . . . these are the “ingre- 
dients of success” in producing parts to meet the demands of the popular 
Kodak Cavalcade Projector, “Finest of The Automatics”. 

You can depend upon Quinn-Berry capabilities to meet your. require- 
ments for precision molded thermoplastic parts. Place your parts require- 
ments with Quinn-Berry where the Unusual is Routine. 


WE FLY TO SERVE YOU FASTER! 


DERR 


2609 WEST 12TH STREET, ERIE, PA. 





NEW DEVELOPMENTS 


Fabric decoration without printing 


A new technique for applying patterns and textures to a wide range of 
fabrics by production-line methods—but without the expense of costly 
engraving rolls or heavy fabric-printing equipment—has been demon- 
strated at North Carolina State College’s School of Textiles, Raleigh, 
N. C. The process, developed by B. F. Goodrich Chemical Co., Cleveland, 
Ohio, was shown on production-scale spraying equipment donated to the 
school by Binks Mfg. Co., Chicago, III. 

In the process, liquid plastisol is sprayed on textiles in abstract swirls, 
random line, or spatter designs. On heating in an oven, the vinyl fuses 
to the fabric in permanent patterns or textures that are said to withstand 
washing and dry cleaning; the patterns, it is also claimed, will not 
essentially alter the fabric’s hand. The plastisols used were prepared by 
Flexible Products Co., Marietta, Ga., using BFG Chemical’s Geon. 

Fabrics prepared in this manner are now being considered for use in 
automobile interior trim, draperies and curtains, upholstery and slip- 
cover materials, tickings, and a wide range of garments. 

Patterns may be varied by adjusting the spray guns, altering the flow 
properties of the plastisol, and by changing the number of spray heads, 
their position, or the speed of the material through the equipment. 

Patterns may also be varied by using equipment with moving guns. 

The amount of material used varies with the design and averages 0.5 
to 1 oz. per sq. yd. of fabric. 





Styrene for check protector 


A simple device for writing checks 
and, at the same time, for protecting 
them against fraudulent alterations 
consists of a ball point pen with a 
roller attachment at one end and a 
base-plate, both molded of Monsanto 
Chemical Co. polystyrene. The check 
protector is made by Hamilton-Pax 
Inc., Chicago, II. 

Molded into the base plate, which 
measures 64% by 2% in., are 1120 tiny 
pyramids. Molded into the roller, 
which is % in. im diameter, are 48 
corresponding cavities, so that when 
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Epoxy glass upgrades 
tube design 


A switch to epoxy glass tubing for 
insulating and mechanical compo- 
nents has enabled Jennings Radio 
Mfg. Co., San Jose, Calif. to up- 
grade design features on several 
models of over-current relays and 
switch mounts made by the com- 
pany. The tubing is Phenolite Grade 
G-11-3681, epoxy resin-bonded glass 
fabric-base material (NEMA Grade 
G11), made by National Vulcanized 
Fibre Co. Jennings uses it in place 
of solid phenolic rod as insulation 
between high- and low-voltage 
points. It is much lighter than phe- 
nolic rod, yet has equal or better 
mechanical and electrical properties, 
the company states. 


the roller is passed over the plate, 
the pyramids mate with the cavities. 
To protect a check, it is placed on 
the plate and the roller drawn across 
its face. The result is a perforated 
area on the check the width of the 
roller, which effectively prevents any 
alteration. Retail price of the Regis- 
trar check protection, including the 
gift box, is $3.98. 

Molds, made by Lend Plastics 
Products Inc., Chicago, Ill., have 
four cavities for the roller and four 
for the base plate. 





Although epoxy resin glass-base 
laminates are more expensive pound 
for pound than phenolic laminates, 
Jennings reports that the cost of 
their tubing is actually lower than 
the phenolic rod they had been 
using. This is because the overall 
weight is much less. Price of rolled 
G-11-3681 epoxy glass tubing in a 
typical size of 1-in. LD. by %g¢-in. 
wall thickness is approximately 
$1.70 per linear foot when ordered 
in maximum quantities. 

(More on page 162) 
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Refrigerator car hatch covers take a beating from weather, 
hard use, and corrosive brine. Preform molded polyester 
hatch covers prove they can take it, and save money for the 
user, as well! 

The Plastics Division of General American Transportation 
Corporation preform molds the durable hatch covers shown 
above for Standard Railway Equipment Manufacturing 
Company. The results are economical covers with excellent 
resistance to weathering and to the attack of salt; they won't 
warp or lose their strength and they last the life of the car 
with little or no maintenance. 


Reinforced polyester moldings are low in cost, too. Nearly 


THE DOW CHEMICAL COMPANY > 
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LOSES ITS BITE 
When “reefer” hatch covers are preform moldings 


any configuration can be molded, greatly reducing the num- 
ber of costly production operations normally required by 
other materials. 

Preform moldings offer advantages in cost, in production 
ease, in long life under difficult service conditions; and the 
types of products for which they can be used are virtually 
unlimited. The Dow Chemical Company supplies the basic 
monomers for polyester resins for premix, preform and mat 
moldings—Dow styrene and Dow vinyltoluene. 

For information on these Dow monomers, write THE DOW 
CHEMICAL COMPANY, Midland, Michigan, Plastics Sales 
Department 1967CS12. 


MIDLAND, MICHIGAN 
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EGAN PRESENTS 
A COMPLETELY NEW LINE 
OF EXTRUDERS 


DESIGN AND 
GENERAL CONSTRUCTION 


With this system, each individual zone along the 
cylinder is jacketed. The jacket is formed by a series of 
circumferential grooves, connected by channels on the 
top and bottom, with steel sleeves welded on the outside. 
An air cooled reflux condenser assembly is connected to 
the top of each jacket and a condensate return line con- 
nects the vapor pressure chamber and the bottom of 
cylinder. All joints, with the exception of the vent valve 
and filler plug, are welded to eliminate the possibility of 
leaks. Each zone is a completely closed system. 


Heater bands are mounted around the steel jackets. 


Each cylinder section is filled with a liquid heat transfer 
medium, which has a relatively flat vapor pressure vs. 
temperature range curve (water for temperatures up to 
465° F and Dowtherm A for temperatures from 350° to 
700° F are used), and, upon initial heat-up, the system is 
vented to remove air and noncondensable gases. 


OPERATION AND COMPARISON 


As the cylinder is heated, a vapor pressure, corresponding 
to the temperature of the cylinder or the heat transfer 
medium is maintained within the pressure chamber. 
The liquid will not boil as long as this pressure is 
maintained. 


If cooling is required, due to a build-up of frictional heat 
or possibly due to a desire to lower the temperature in 
the zone, the thermocouple, which is located in the 
cylinder close to the liner, senses the excessive heat, and 
activates the blower. This, in turn, condenses some of 
the vapor, reduces the pressure and thus the liquid in 
the jacket begins to boil. The condensate returns to the 
bottom of the cylinder, setting up a circulating system. 


Since only the latent heat of vaporization is removed, 
the vapor and the condensate are of essentially the same 
temperature; consequently, the control is gradual, pro- 
ducing no shock cooling to the cylinder, but removing 
the excessive heat most efficiently. The design of the 
jacket is such that the cooling takes place over the full 
length and full circumference of each zone, thereby 
eliminating any possibility of thermal distortion. There 
are no hot or cold spots. 


SUMMARY OF ADVANTAGES 
1. Completely automatic. 
2. Completely self-contained. 


3. No manually operated valves or switches. 
N Ily of ted val tch 


4. Heating or cooling is uniform over full length and 
circumference of each zone. 
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NEW DEVELOPMENTS 


indestructible bucket 


An injection molded nylon materi- 
als-handling bucket that is lower in 
cost than commonly used standard 
steel types (although exactly how 
much lower the company will not 
reveal) has been introduced by 
Frazier & Son, Clifton, N. J. Made 
of Du Pont Zytel 101, the bucket 
measures 10 in. long, 6 in. wide, and 
3% in. high; wall section is 11 mils. 
The buckets, which according to the 
company have been approved by the 
New York Board of Health for food 
handling, are said to meet sanitary 
requirements for conveying all types 
of free and semi-free flowing prod- 
ucts, such as pharmaceuticals, candy, 
tobacco, seed, and small hardware. 
The buckets are standard equipment 
in Frazier Whiz-Lifter elevator feed 
conveyors. With 60 to 70 buckets re- 
quired for a typical installation, the 
application could develop into a 
fairly substantial market. 





(From page 158) 


SNAP-TOGETHER GROMMETS, which are molded of PE, not only cost 
less than their rubber counterparts, but also outperform them. 


PE grommets 


Two-piece, snap-together grommets, 
molded of Alathon-10 (Du Pont) 
polyethylene, are easier to insert, 
have better dielectric characteristics, 
and show superior resistance to 
chemicals and oils encountered in 
the electronics industry than stand- 
ard rubber units—but cost no more. 

Grommets are produced by G. G. 


Budwig, San Diego, Calif., on a 
Simplomatic Little Giant air oper- 
ated automatic. Molds have 16, 20, 
and 24 cavities, all fed simultane- 
ously, and gating is “submarine.” 
Parts are stripped from the gates 
and runners upon ejection. Resin 
used has a melt index of 2.1 and a 
density of 0.923. 





To most smokers, the thought of a 
plastic pipe may at first seem pre- 
posterous. But they'll have a quick 
change of heart after sampling 


Pyro-Bol, an essentially all-plastic 
pipe produced by Pyro-Bol Corp., 
Chicago, II 

Of radically different design from 
conventional briars, the new pipe 
consists of a nylon stem, a nylon- 
filled outer bow! and retaining ring, 
and a melamine base for an inner 


NOVEL PIPE (inset) is all plastic 


Plastic pipe for better smoking 


bowl. A Kimax glass bowl (Owens- 
Illinois, Kimble Glass Co.) screws 
into the melamine base and holds 
the tobacco while the pipe is 
smoked. (For a close-up of the vari- 
ous parts, see photo below.) 

The outer bowl, separated into 
cooling fins, is compression molded 
of 50% nylon-filled melamine in 
multi-cavity molds. It consists of 
three parts: two case halves and 
a top retaining ring. The two halves, 


except inner glass bowl and hinges 


holding outer bow! together. Plastics pipe parts are nylon stem; nylon 
filled melamine inner bow! base; melamine outer bowl, with cooling fins: 


and melamine retaining ring 
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which fit around the glass bowl, are 
held together by two small hinges 
of spring steel. The top retaining 
ring locks into a molded-in slot 
along the top of the bowl halves. 
The effect of this construction is 
that the pipe can be easily taken 
apart and put together in seconds to 
facilitate cleaning the bowl. 

Among the major advantages of 
the new pipe construction is the 
good heat dissipation achieved by 
the cooling fins molded into the 
outer bowl; light weight—total 
weight is 1% oz.; smooth smoking 
(no breaking-in is required, no ir- 
ritation is reported); and it affords 
a comfortable bit. 

Suggested retail price (displayed in 
a styrene box and with sample of 
tobacco) is $6.00. 

All plastic components are pro- 
duced by M. R. Plastics Research 
Inc., Salamanca, N. Y. The black 
stem is injection molded of Spencer 
401 nylon-6 in multi-cavity molds. 
The inner bowl base is compression 
molded of American Cyanamid’s 
#3136 glass-filled melamine, in 
multi-cavity molds; threads into 
which the glass bowl screws are 
molded-in. A tubular projection at 
one end fits into the nylon stem. 

For the present; this is the only 
model being produced. The compa- 
ny’s yearly sales aim is 1 million 
pipes to smokers, of whom there are 
between 10 and 16 million in the 
United States today. 

(More on page 167) 
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Petro-Tex C, Hydrocarbons 


Availdble in tank cars, tank trucks, barges and cylinders 


BUTADIENE 


Highest Commercial Quality from the World’s Largest 
Non-Captive Production. 


n-BUTENE-1 
Highly reactive alphaolefin 95+% pure 
with low moisture. 


n-BUTENE-2 


Beta unsaturated olefin 95+% pure and virtually 
free of n-Butene-1 isomer. 


DIISOBUTYLENE 
Clear water-white mixture of 2,4,4-Trimethylpentene-1 
and 2,4,4-Trimethy!pentene-2. 


TRIISOBUTYLENE 
Clear water-white mixture of 2,2,4,6,6-Pentamethy| 
Heptene-3 and 2-Neopentyl-4, 4-Dimethyl Pentene-1. 


ISOBUTYLENE 


Major continuous production of 99+% pure material. 


TECHNICAL BULLETINS AVAILABLE ON REQUEST HANDLING C, HYDROCARBONS Valuable compendium of data 
on handling and storage techni ding methods and pre- 
cautions with a resumé of applicable ‘safety codes and governmental 
regulations. 

ISOBUTYLENE ‘‘Family Tree’’ Unique graphic presentation of TECHNICAL DATA “PACKAGE” Loose-leaf manual of specifica- 
all reported reactions having potential commercial significance, keyed tions and physical properties on all Petro-Tex Chemicals. Should be in 
to a bibliography of literature references. every research lab reference file. 





BUTADIENE Comprehensive 48-page manual containing a wealth 
of basic technical data and valuable bibliography. 


PETRO-TEX CHEMICAL 
CORPORATION 


8600 PARK PLACE. HOUSTON 17. TEXAS 


OINTLY OWNED BY 
Me FOOD MACHINERY AND CHEMICAL CORPORATION >) 
TENNESSEE GAS TRANSMISSION COMPANY _ 
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To modernize your packaging, 


TENITE 








“As a result of modernizing our packaging, 
together with greater product visibility, 
we have been able to increase substantially the 
volume which this fine product has already 


secured through the grocery stores across the nation.” 


-Harrison F. Dunning 
Vice-President in Charge of Retail Markcting 
SCOTT PAPER COMPANY 
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wrap in sparkling clear film of 


POLYETHYLENE 


FAMILY 
NAPKINS 


Te 


5 ets 
, > > Ss 


SCOTT® is a registered trademark of Scott Paper Company 


If your product is attractive by virtue of design or color, 
why not give that attractiveness a chance to work its 
maximum appeal? You can do this by packaging it in 
transparent film. 

A good film to consider is that extruded from medium- 
density Tenite Polyethylene. Such film is clear, glossy 
and invitingly soft. This last property is particularly 
advantageous where you would like to have your prod- 
uct’s basic softness fully conveyed to a prospective 
customer. (Bread and textile items, for example, have 
scored outstanding sales successes when wrapped in 
film of Tenite Polyethylene.) 

While the film is soft to the touch, it possesses just 
the right degree of stiffness and slip for efficient use on 
high-speed packaging machines, where its wide heat 
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tolerance also simplifies heat-sealing operations and 
minimizes waste. Its resistance to puncture and tearing 
is excellent, and this toughness helps protect the 
wrapped merchandise against damage and soiling 
during handling by shoppers. Other useful properties 
include high resistance to moisture-vapor transmission 
and the ability to take and hold whatever printed 
decoration you wish to apply over your package. 

Film of Tenite Polyethylene is available from lead- 
ing extruders across the nation. Look into its many ad- 
vantages as a protective and sales-building wrapper, 
bag or pouch for your products. For more information 
on its over-all packaging usefulness, write EASTMAN 
CHEMICAL PRODUCTS, INC., subsidiary of Eastman 
Kodak Company, KINGSPORT, TENNESSEE. 


TENITE 


POLYETHYLENE 


an Eastman plastic 











CALENDER PLANT 


for the manufacture of precision rigid film from 
unplasticized PVC 


with Warming Mill 1500 x 550 mm, 
Precision Calender 1200 x 550 mm of the L-type, 
and Stretching Machine 








Berstorf 





Thanks to a molded polyethylene 
practice device, golfers will be able 
to keep the form of their swing 
during the winter months. 

The device, named the Dow Fin- 
sterwald Golf Swing Indicator, con- 
sists of a platform, 6 by 15 in., 
on which is mounted a flexible tee 
and five free-to-rotate pins. The 
platform is molded by Warren 
Molded Plastics Inc., Cortland, Ohio, 
from Marlex high-density PE sup- 
plied by Phillips Chemical Co. 

The flexible tee, which is also 
made of high-density polyethylene, 
is assembled to the platform from 
the rear side—which forms a ball 
socket—and is held in place with a 


Polystyrene 


Clear and opaque polystyrene mate- 
rials are combined in a new line of 
injection molded boxes for clothing 
and shoes. The boxes provide visi- 
bility of contents 
from dust. 

Sliding drawers with molded-in 
pull handles are produced in either 


and protection 


MOLDED BOXES for storage 
of shoes and clothing have 
frames of opaque polysty- 
rene, drawers of transparent 
PS. Drawers are opened by 
molded in pull handles. 
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Polyethylene 
golfing aid 
improves 


swing 


vinyl cup that is snapped into the 
bottom side of the platform and held 
by an undercut. 

The indicator, marketed by T & C 
Enterprises Inc., can be used with 
or without ball to analyze a golfer’s 
swing. Depending on the position of 
the pins, the golfer can tell whether 
he hit correctly or whether he 
hooked, sliced, smothered, pushed, 
or failed to follow through. In a per- 
fect swing, the face of the club will 
flatten all the pins in a straight line 
of flight. A hook or slice will deflect 
the pins to the left or right, respec- 
tively. The pins are reset with a few 
taps of the club head. The unit re- 
tails for $6.95 list. 


clothing boxes 


a clear transparent shade or a trans- 
parent augmented by tiny metal-foil 
flakes. The opaque box frames are 
available in pink, blue, yellow, or 
aqua colors. 

The boxes, made by Stuart M. 
Lerner Inc., Melville, N. Y., come in 
two sizes, 7 by 12% by 4 in. for 
shoe storage, and 11 by 15 by 4 in. 
for lingerie, sweaters, or shirts. 
Newest addition to the company’s 
line is a 12 by 12 by 8% in. hat box, 
which features unique transparent 
pull-open doors. 

Frames and drawers of the two 
smaller boxes are molded by Lerner 
in single cavity molds on a 12/16-oz. 
H.P.M. machine. The hat box com- 
ponents are produced in two cavities 
on a 20-oz. Impco machine. Dylene 
polystyrene for this application is 
supplied by Koppers Co. Inc., Pitts- 
burgh, Pa. 

The boxes are ribbed at top and 
bottom to permit stacking without 
slipping, thus giving a “chest of 
drawers” appearance. Retail prices 
are $1.69 for the shoe box (or $5 
when ordered in quantities of three), 
$2.98 for the lingerie box, and $3.98 
for the hat box. 

(More on page 168) 





THE SURE TEST... SCOTT! 





PUSH-BUTTON 
CONTROL 
SIMPLIFIES 
PHYSICAL 
TESTING 


THE SCOTT MODEL CRE Constant-Rate- 
of-Extension Tester offers you the ultra- 
high accuracy of inertialess electronic 
weighing . . . plus effortless automatic 
operation that takes the work and weight 
handling out of physical testing! At a 
touch, the simple finger-tip controls of the 
Model CRE provide a variety of crosshead 
speeds, complete crosshead control and a 
wide range of test capacities . . . enabling 
even the non-technical operator to obtain 
detailed test results faster, easier, and at 
amazingly low cost! 


VERSATILITY is another time-and money- 
saving feature of the Scott CRE Tester. 
This simple yet super-sensitive tester is 
designed for use with Scott’s more than 
150 different clamps and holding fixtures 
to meet ASTM, ISO and Industry Test 
Methods and material requirements. More- 
over, Model CRE can be set up quickly 
for tensile, tear, adhesion, burst, seam con- 
struction and many other physical tests 

. with ranges from the lowest up to 
1000 Ibs. or 500 kgs. 


FOR PRODUCT DEVELOPMENT, 
QUALITY CONTROL, and countless other 
tests that make the difference between 
profit and loss .. . you can be sure your 
product’s qualities 
meet industry stand- 
ards, when you 
make the sure test 
. Scott! 


NEW 


Write for 
CRE Brochure 
TODAY! 


Scott Testers, Inc. 
96 Blackstone Street 
Providence, Rhode Island 


SCOTT 
TESTERS 


THE SURE TEST 
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Now... 
you can get 
the exclusive 


advantages 
of 


ROLEASE®| 
ends most 

problems of 

“sticking”. 

This S-W roll covering 

combines excellent release 

characteristics with good heat 

resistance, to offer you outstanding 

results in processing. 

Thoroughly field tested, ROLEASE is doing 

a particularly good job in polyethylene 

coating and laminating. Ask your machine 

Manufacturer about the advantages of ROLEASE, 

or write for a copy of Bulletin R. 


STOWE-WOODWARD, INC. 


Newton Upper Falls, Mass. 
Neenah, Wisconsin Griffin, Georgia 


On the West Coost — HUNTINGTON RUBBER MILLS, INC. 
Seattle, Washington; Portiand, Oregon; Port Coquitiom, British Columbie, Canada 


“How to Get Longer Life from o Rubber Covered Roll'’ — will be sent to you upon request. 





Polycarbonate coil 


One of the tiniest plastic electrical 
components ever machined on a 
production line basis with automatic 
lathe equipment is a minute coil 
form for a solenoid safety switch on 
a warning light circuit for jet air- 
craft. The part, measuring 0.725 in. 
in length with flanges of 0.325-in. 
diameter and 0.100-in. thickness at 
either end, is machined in one piece 
of \%-in. extruded Merlon (Mobay 
Products Co.) polycarbonate rod 
stock by W. S. Shamban & Co, 
Culver City, Calif. 

The part replaces a metal form 
which had also been machined of 
rod stock to the same dimensions. 
The polycarbonate part, however, 
eliminates the need for coating the 
form for electrical insulation and 
corrosion resistance. It is made by 
the Grimes Mfg. Co., Urbana, Ohio. 


7 . . And in brief 


e Keeping up to date with the lat- 
est fashion trends in executive-type 
briefcases, Rimar Co., New York, 
N. Y., is now fabricating attaché 
cases completely of vinyl. Retail 
list price of the units is $2.98; size 
is 16% by 10% by 3% inches. 
Weight is about one-third that of 
equivalent leather cases, and priced 
as much as 10 times lower. The 
eases are fabricated of vinyl sheet 
supplied by Sommers Plastics 
Products Co., E. Rutherford, N. J., 
by electronic welding using a Ther- 
matron 15-kw. unit. 


e Polypropylene throttleable gate 
valves in sizes from % to 2 in. with 
socket-weld, flanged, or screwed 
ends, are now available from Van- 
ton Pump & Equipment Corp., Hill- 
side, N. J. Valves are said to resist 
most solvents, greases, oils, and the 
majority of common acids at tem- 
peratures up to 185° F. 


e Removable rayon-acetate label 
introduced by the Avery Label Co., 
Monrovia, Calif., as FAB K-3, grips 
firmly to a wide variety of surfaces, 
is said to adhere smoothly on curved 
and spherical surfaces. 


@ Difficult-to-package military and 
commercial products are now 
shipped in molded rigid urethane 
foam packages, covered with cotton 
or fibrous glass cloth to give added 
strength and resistance to surface 
abrasion. Called AeroGard, they are 
custom molded by Aerojet-General 
Corp., Azusa, Calif., a subsidiary of 
The General Tire & Rubber Co. The 
density of the foam is generally 
2 Ib./cu. ft., but may be altered to 
meet special load-bearing require- 
ments.—End 
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R Hydraulic Presses 
F for Printed Circuit 
N Work, Too! 


ee oe ot fa sm 14 


650 Ton Press 

30” Stroke 

12—2'%” Openings 

34” x 40” Pressing Surface 


High-output presses for the rubber and plastic in- “Machining Fabricatio Of Aylux” 


dustries have been French’s specialty for over 50 = a 


years. Let our engineers consult with you .. . send CO OOOSOO SEE EEES EEE EEE EEES SESE OEE EE EEO EES 


us your pressroom requirements today. WESTLAKE PLASTICS - LENNi Mitts |, PENNSYLVANIA 





Please send your brochure on “Machining & Fabrication of Nylux” 





rench 


HYDRAULIC PRESS DIVISION 


REPRESENTATIVES ACROSS THE NATION 
Boston — New York — Cleveland 
Chicago — Denver — Los Angeles 
Akron — Buffalo — Detroit 
THE FRENCH OJL MILL MACHINERY CO. 
1000 Greene St., Piqua, Ohio 
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LITERATURE 





Write for these publications to the companies listed. Uniess otherwise specified, 
they will be sent gratis to executives who request them on business stationery. 


Reinforcements. “Uniglass Fabrics” 
describes a line of industrial glass 
fabrics that can be combined with 
natural or synthetic resins to form 
rigid or flexible reinforced plastics. 
Handbook illustrates the fabrics, 
weaves, and finishes available; gives 
a variety of industrial applications; 
discusses various molding processes; 
includes directory of plastic and 
resin producers. 30 pages. United 
Merchants Industrial Fabrics, 1407 
Broadway, New York 18, N. Y. 


PVC resins for plastisol compound- 
ing. Formulations available, advan- 
tages, uses, etc., for a line of poly- 
vinyl chloride resins for rotational 
molding. 4 pages. Naugatuck Chemi- 
cal Div., United States Rubber Co., 
1230 Ave. of the Americas, New 
York 20, N. Y. 


Plasticizers. Properties of plasti- 
cizers, test data, suggested uses, etc., 
for Development Polyester 430. 3 
pages. “Plasticizers for PVC” shows 
how the molecular structure of di- 
ester and polyester plasticizers is re- 
lated to the physical properties of 
the plasticizers themselves and to 
the physical properties of plasticized 
PVC. Technical Bulletin 6. 40 pages. 
The Geigy Co. Ltd., Rhodes, Middle- 
ton, Manchester, England. 


Tetrahydrofuran. Properties, uses, 
product information, etc., for tetra- 
hydrofuran (THF), a solvent used 
in the plastics-fabricating and chem- 
ical industries. 14 pages. E. I. du 
Pont de Nemours & Co. Inc., Wil- 
mington 98, Del. 


Fibrous glass-RP paneling. Specifi- 
cations, uses, etc., for a cross-corru- 
gated fibrous glass-reinforced plastic 
panel material, which is available 
in 50-ft. rolls, 40 in. wide, and 
in 244- by %¢-in. corrugations, with 
crinkle finish on both sides. 8 pages. 
Filon Plastics Corp., 333 N. Van 
Ness Ave., Hawthorne, Calif. 


Expandable polystyrene. Facilities 
for molding expandable PS; variety 
of applications possible; properties; 
etc. 6 pages. Weber Plastics Inc., 
Stevens Point, Wis. 


Films, rods, tubes, sheets, blocks. 
Catalog and price list for this com- 
pany’s line of these plastics mate- 
rials. 66 pages. Cadillac Plastic and 


170 


Chemical Co., 15111 Second Ave., 
Detroit 3, Mich. 


Phenolics. Grades and specifications, 
recommended molding procedures, 
laminate properties, and other tech- 
nical data for Poly-Preg phenolic 
impregnations for the plastics indus- 
try. 5 pages. U. S. Polymeric Chem- 
icals Inc., Stamford, Conn. 


Plastic Foams—Storage, Handling, 
and Fabrication is the latest safety 
guide published by this association. 
Safety Guide 5. Price: 20 cents. 
Manufacturing Chemists’ Assn. Inc. 
1825 Conn. Ave., N. W., Washington 
om C. 


Design inserts. Bulletin describes a 
pre-printed method of decorating 
low-pressure fibrous glass molded 
products. These Chromold design 
inserts are printed on saturating- 
type papers suitable for insertion in 
the mold with the glass preform and 
the resin. Includes samples. 4 pages. 
E. F. Twomey Co. Inc., 728 W 10th 
Place, Los Angeles 15, Calif. 


Shipping and storage containers. 
Features, uses, etc. for a line of 
Invert-A-Bin shipping and storage 
containers for handling flowable dry 
products. Available in 36-, 65-, and 
88-cu.-ft. sizes, the bins hold up to 
4000 pounds. 4 pages. The Powell 
Pressed Steel Co., Hubbard, Ohio. 


Spray mask washing machine. Speci- 
fications, uses, features, etc., for 
small spray mask washing machine, 
which is used for the cleaning of 
masks used in the spraying of small 
parts. Brochure W-2025. 2 pages. 
Conforming Matrix Corp., 364 To- 
ledo Factories Bldg., Toledo 2, Ohio. 


Adhesives, coatings, and _ sealers. 
Uses, characteristics, properties, etc., 
for a line of over 170 of these prod- 
ucts. Cross-reference index lists 
over 200 different adhesive, coating, 
and sealer applications. 12 pages. 
Adhesives, Coatings, and Sealers 
Div., Minnesota Mining & Mfg. Co., 
900 Bush Ave., St. Paul 6, Minn. 


Diisocyanates. History, chemistry, 
uses, etc., for diisocyanates. Bulletin 
also describes how these materials 
are combined with others to form 
urethanes, which find uses as ad- 


hesives, coatings, molding com- 


pounds, fibers, foamed resins, etc. 8 
pages. Allied Chemical Co., National 
Aniline Div., 40 Rector St. New 
York 6, N. Y. 


Porous Teflon and Kel-F. Pore size, 
mechanical properties, chemical re- 
sistance, flow capacity, available 
thicknesses, etc., for a line of porous 
Teflon and Kel-F. 4 pages. Porous 
Plastic Filter Co. Inc., 30 Sea Cliff 
Ave., Glen Cove, N. Y. 


Vinyl. “Quality Plastics for Quality 
Products” gives properties, applica- 
tions, chemical resistance, etc., for a 
line of Geon vinyls, Estane polyure- 
thane materials, and Abson ABS 
materials. 18 pages. B. F. Goodrich 
Chemical Co., 3135 Euclid Ave., 
Cleveland 15, Ohio. 


Professional Activity Groups—Your 
Opportunity to Grow Professionally 
in Plastics outlines the function, ad- 
vantages, organization, and opera- 
tion of these groups; indicates scope 
and activities of each of the 15 cur- 
rently organized groups. 16 pages. 
Society of Plastics Engineers, 65 
Prospect St., Stamford, Conn. 


Production Techniques for Vacuum 
Forming Thermoplastic Sheets out- 
lines new developments in process- 
ing technology, materials, and 
equipment. Includes 50 illustrations 
and graphs; list of equipment sup- 
pliers. Bulletin 1092. 30 pages. Mon- 
santo Chemical Co., Plastics Diw., 
Springfield 2, Mass. 


Testing U.S.A. describes a line of 
machines and test methods available 
for plastics, paper products, textiles, 
etc. 4 pages. Testing Machines Inc., 
72 Jericho Turnpike, Mineola, N. Y. 


A Plastics Institute for America. 
Brochure answers the questions: 
“Why is such an institute needed;” 
“What will it do;” “Who will bene- 
fit;” and “How will it be supported?” 
14 pages. Plastics Institute Commit- 
tee, 30 Charlton St., Princeton, N. J. 


Fire prevention. “Fire Safe Elec- 
trical Installations for Hazardous Lo- 
cations in the Plastics Industry” dis- 
cusses fire hazards and recommends 
ways of preventing them. 5 pages. 
The Society of the Plastics Industry 
Inc., 250 Park Ave., New York 17, 
N. Y—End 
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For records... 





Let LECTRO’ 78 stabilizer help you maintain 
maximum physical properties with vinyl resins 


LECTRO® 78 is a basic lead stabilizer 
developed for use with all types of 
vinyl chloride polymers. 

Manufacturers of both filled and 
unfilled vinyl phonograph records find 
Lectro 78 an outstanding stabilizer. 

Its high heat stability maintains 
the maximum physical properties at- 
tainable with vinyl resins. As a result, 
their records have superior wear prop- 
erties .. . highest fidelity . . . lowest 
noise level. And because of the com- 
patibility and good stabilizing action of 
Lectro 78, there’s no annoying problem 
of surface streaking. 

Besides phonograph records, there 
are many other applications where 
Lectro 78 can simplify production, im- 
prove performance. This stabilizer is 
exceptionally well suited for high tem- 
perature insulation, rigids and other 
compounds. Its easy dispersion and 
non-gassing characteristics combine to 
make this stabilizer an excellent choice 
to help you meet a variety of severe 
processing and service conditions. 
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For example . . . in tests made 
according to Underwriters’ Laboratory 
procedures on T, TW, 90°C and 105°C 
coated wire, Lectro 78 displays high 
volume resistivity over a range of tem- 
peratures. What’s more, it shows out- 
standing moisture resistance. 

And that’s not all. Lectro 78 sta- 
bilizer is an efficient basic lead vul- 


canizing agent for chlorosulfonated 
polyethylene... has good compatibility 
with most plasticizers commonly used 
in electrical insulation ... requires less 
lubricant than most other electrical 
stabilizers. Use the convenient coupon 
below to get valuable additional infor- 
mation on Lectro 78 stabilizer. A data 
sheet can be yours by return mail. 


LECTRO® 78 4 Chemical Development of 


IN) ational Beead i 


Name 
Company 
Address 


———<— eee ee ee ee eee ey 


City & Zone__ 





REN 
ye 
111 Broadway, New York 6, N. Y. 


KC-6204 


National Lead Company : General Offices, 111 Broadway, New York 6,N.Y 
In Canada: 1401 McGill College Avenue, Montreal 


Gentlemen: Please send your new Data Sheet for LECTRO" 78, basic lead 
stabilizer for use with all types of vinyl chloride polymers. 


Title 





Logan brings you 


PROTECT PROFITS advanced design 
with that assures low- 


er cost produc 


tion. Our freé and 


detailed analysis 


will prove this to 


you 


HYDRAULIC 
PREFORMERS 


They may be used for handling the 
entire range of materials from G.P. 
phenolics to higher impacts that are 
rag filled. 


Capacity range: 
30 to 125 tons. 


HYDRAULIC 
PRESSES 


For semi-automatic 
and automatic com- 
pression and trans- 
fer molding of plas- 
tics and rubber. 
Custom designed 
presses for special 
applications. 
Capacity: 
10 to 400 


tons. 


Write for new catalog describing 


the latest in Logan equipment. 


LOGAN HYDRAULICS, INC. . 


A SUBSIDIARY OF LOGAN ENGINEERING, CO 
4901 WEST LAWRENCE AVENUE 
CHICAGO 30, ILLINOIS 





ORNAMIN 


el Tete] s- tik 4-me ole) it- mile) a 
industrial Moldings 


As a result of developments over several years these 
foils serve for an absolutely resistant decoration or 
application of inscriptions on moldings of melamine 


or urea. 


ORNAMIN-inscriptions can 
be applied multi-colored in 
one single working-process. 
Special features are: resist- 
ance to acids, light, ex- 
tremely precise and also un- 
der hard stress indestruct- 


ible. 


May we advise you regard- 
ing suitable forms and con- 


structions of the molds. 


ORNAPRESS AG, 


Gerechtickeitsgasse 25, Zurict 


AMERICAN ORNAPRESS CORPORATION, 


55 Liberty Street, New York 5, N. Y 
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Film 
(From pp. 75-79) 


100-ft.-dia. Echo satellite, made 
of metallized Mylar polyester 
film, was launched into a 1000- 
mile orbit around the earth. The 
Mylar skin which enclosed the 
satellite is only %-mil thick, yet 
it withstands the temperatures to 
which it will be subjected—from 
below freezing to 240° F.—with- 
out losing its tensile strength. 

But once the premise is ac- 
cepted that the plastics films have 
much in their favor for use as a 
structural element, what avenues 
of application are open to the de- 
signer? Some of the answers are 
obvious and are already commer- 
cial: inflatable temporary ware- 
houses and storage depots, water- 
proof boat sails, tents, glazing for 
storm windows, or movie projec- 
tor screens fabricated of polyester 
film; “air houses” that can be used 
to thaw out a building site or for 
enclosing an entire house while 
construction is in progress are in 
the making. 

The less obvious answers to 


where and how to use plastics 
films, however, are the ones that 
strike the imagination. What 
about using polyester film, for ex- 
ample, to create leakproof duct- 
ing? Five years ago, an industrial 
designer might have laughed at 
the concept. Today, the Boeing 
707 and 720 jet airliners make use 
of polyester bags (fabricated of 
Minnesota Mining & Mfg. Co.’s 
Scotchpak) to eliminate air leak- 
age from the cabin walls and to 
provide heat control and air dis- 
tribution. Simply heat sealing the 
bags to rigid polyethylene stamp- 
ings provide the ultimate in 
fast as well as very economical 
installations. 

Or how about polyester film 
“spring-back” shelving that keeps 
grocery stack displays stable and 
attractive, eliminates loose ply- 
wood or cardboard dividers, and 
simplifies stacking. Heat-set in 
coiled form, the polyester film (in 
this case, Mylar) uses its “plastic 
memory” to automatically roll 
back to each succeeding carton 
as the forward carton is taken off 
—until it finally rolls up out of 


sight when the last package in the 
layer is lifted off. 

The possibilities are virtually 
endless. Tensile strengths of some 
of the plastics films are high. My- 
lar polyester film has a range from 
17,000 to 23,700 p.s.i.; polypropyl- 
ene film, from 4500 to 10,000 p.s.i.; 
cellulose acetate film, from 7000 
to 13,000 p.s.i.; Kel-F, from 6300 
to 6600 p.s.i.; and polyvinyl chlo- 
ride film, from 7000 to 10,000 p.s.i. 
Terafilm polyester film approxi- 
mately 18,000 p.s.i; and Teslar 
polyvinyl fluoride film, from 
14,000 to 18,000 psi. (per mil 
basis, measured on average two- 
mil film). 

The concept of film as a virtu- 
ally “invisible shield” that can be 
formulated to keep out moisture 
or gases or light or corrosion or 
heat—or any combination thereof 
—has opened sizable markets. 
Polyethylene film in agricultural 
applications, for example, makes 
a superior mulch film that shuts 
out the sun’s rays; as coverings 
it can save farms up to $2.50/ton 
of silage by excluding air and 


moisture; as greenhousing “glaz- 








PUSH BUTTON 
ond SPRAY 


EG 


ARMORBELT foaming 


» Conveyor 


Rn STatiite 


1™e ORIGINAL THE ONLY 


Ficane tithe eaecrarcer” 


Curb static electricity troubles with 
plastic materials. Light applications 
on plastic packaging and bags mini- 
mizes dangerous static that causes $30 a Doz. (sproy) 
plastic to adhere to children’s faces. ye 

Applied to machinery, this original, $15 a Gal. (huis) 
registered anti-static preventive eliminates static disturb- 
ances in manufacturing operations. Ideal wherever de- 
signs are placed on plastic-by printing or painting. Pre- 
vents smearing caused by static attraction. Continued use 
is accumulative, reducing the frequency of static evidence. 
Mail coupon for full details. MAIL COUPON TODAY! 


—= STATIKIL, INC.~ 


Send the following (please check): 
(Free Literature{_JOne case of spray cans@$30 
[JOne spray can $3(JOne bulk gallon @ $15 


$3 a Can 


makes 
plastic foaming 
eas/er... cuts costs 


NO LAYER SEPARATION: 

Armorbelt’s patented design, increases production—assures high quality 
foam, eliminates profit robbing layer separation. 

EASY TO CLEAN — CORROSION-RESISTANT: 


Armorbelt features a smooth, corrosion-resistant metal belt — easy to 
remove spilled compound. 


FULL ADJUSTABILITY: 
Armorbelt's convenient, easy to reach controls, give you rapid change 
of bun width, angle of tilt and conveyor speed. 


DESIGNED TO MEET YOUR PRODUCTION NEEDS: 
Armorbelt foaming conveyors are designed in widths up to 8 feet, in N 
lengths to meet your plant requirements. _— 


Company 
WRITE OR PHONE FOR BROCHURE #212 ade 
ress 


a ‘ A - ; Oo N City Stote 
a M-H STANDARD CORPOR Used By Hundreds Of Leading Plants 























Wey «6515 Communipaw Ave., Jersey City 4, N. J., HE 3-5834 
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ing” it is replacing conventional 
materials. 

In the construction industry, an 
estimated market of some 35 mil- 
lion lb. of polyethylene film by 
1963 is expected to take in such 
applications as: moisture vapor 
barriers and waterproofing mem- 
branes for concrete; overlay 
blankets for curing concrete; en- 
closures for buildings under con- 
struction; or temporary coverings 
for all types of construction 
equipment and materials. 

Also into the construction mar- 
ket goes some 30 million lb. of 
vinyl film a year for such uses 
as: moisture vapor barriers in 
built-up roof decks; facings for 
fibrous glass insulation used for 
roofing, flashing materials under 


sealable metallized polyester film 
(Scotchpak from Minnesota Min- 
ing & Mfg. Co.) are being used 
by a Harvard medical researcher 
to capture expired air of hospital 
patients for scientific analysis. 
The large bags are attached to a 
rubber hose which is in turn con- 
nected to a mask placed over the 
mouth of the patient. As the air 
is expired, it is collected inside 
the bag, and taken to the labora- 
tory for metabolic study. Reasons 
for selecting the 2-mil film: its 
long wearing qualities, ease of 
handling, and, above all, its ex- 
cellent resistance to permeation 
by gases. Scotchpak’s permeabil- 
ity to oxygen and to air, respec- 
tively, is 4.5 and 14.0 (cc./100 sq. 
in./24 hr. at 1 atm.). 


Co.), with extra protection against 
all types of vapors and gases, is 
now being used as a bladder for 
the lining of a variety of fuel ap- 
paratus. 

@ Inertness, heat _ sealability, 
weatherability, and excellent 
temperature stability of FEP- 
fluorocarbon film (from Du Pont) 
is used in the fabrication of fuel 
cells and bladders for such cryo- 
genic materials as liquid oxygen 
and hydrogen and_ corrosive 
chemical propellants such as hy- 
drazine. 

e Currently in the works is an 
experimental evaluation of clear 
polyethylene film (Durethene, by 
Koppers) as a seal over stoppings 
in coal mines. About 100 ft. of film 


windows and doors, and decora- 
tive coverings. 

In the area of industrial tanks, 
shipping drums, and containers, 
the corrosion resistance of plastics 
film liners are already well known. 

Taking off from these estab- 
lished applications, manufacturers 
have ventured into new areas: 

e@ Bags fabricated from heat- 


installer 


@ One firm has applied poly- 
(Durethene, by 
Koppers) as a vapor barrier for 
ducts. Using a 
1500-ft. roll of tubular film, the age 
gradually works the 
ducts until the 


ethylene film 


air-conditioning 


tubes onto the 
ducts are completely covered. 

@ A_ metallized polyester film 
(from Minnesota Mining & Mfg. 


is used for each stopping to limit 
air leakage and to direct vital air 
currents to the working face. 

@ In a take-off on the use of pro- 
tective linings for industrial stor- 
tanks, polyethylene film 
(from Kordite Co.) is now being 
used in the fabrication of plastic 
bags tailored for hospital refuse- 
disposal. The bags are water-tight, 
easily closed, and can be incin- 





STAMPING ON PLASTIC ? 
CHANGE 


GENERAL 


If you need the economy of imitation gold yet desire the 
quality and glamour of genuine gold, LUSTROFOIL is 
your best solution. This remarkable imitation gold is 
non-tarnishing and non-fading. It offers absolute color 
stability and a brilliance equalled only by genuine gold. 
Also available in aluminum, copper, red, blue, green 
Write for sample & illustrated literature 


GSNenAl NOLL Levr 
. Wanufacturing ba. 


Genuine ond Imitation Gold and Silver, Pigment and Metallic Colors 


85-03 S7th Ave Eimburst, L |. NY HAvermeyer 9-6123 
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PLASTICS PROPERTIES CHARTS 


for 1961 now available in limited quantities 


Don’t wait! Now’s the time to order extra 
copies of our up-to-date PLASTICS PROP- 
ERTIES CHARTS. 

Color-coded for easier reading, these wall- 
sized charts (45” x 28”) list essential data on 
the physical, chemical, thermal, electrical 
and molding characteristics of all commer- 
cially available thermoplastics and thermo- 
setting plastics. 

These are the very same authoritative 
charts that appear in the 1961 Modern Plas- 
tics Encyclopedia—yet both charts (thermo- 
setting and thermoplastics) cost only $1.50. 
Bulk rates upon request. Write to Reprint 
Dept., Industrial Magazine Service (an affil- 
iate of Breskin Publications), 575 Madison 
Avenue, New York 22, N.Y. 
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erated without reopening. Re- 
ported cost: less than paper! 


Film as a carrier, as separator 


What can film carry? For one 
thing, it can carry an adhesive on 
one side. When it does, it be- 
comes a_ pressure-sensitive or 
permanent tape that can serve in- 
dustry today in a hundred and one 
different ways. Reportedly, there 
are over 300 such tapes (based on 
acetate, vinyl, polyethylene, poly- 
ester, or fluorocarbon materials) 
available today to serve for pro- 
tection, labeling, coding, sealing, 
bundling, splicing, holding, edg- 
ing, decorating, and masking. 

And it is far from the end. Some 
of the newer films have yet to get 
going. In the works, for example, 
is a fluorocarbon tape (based on 
Du Pont’s Teflon and supplied by 
Minnesota Mining & Mfg. Co.) 
that is used in one instance as a 
covering for rollers and drums to 
eliminate build-up problems and 
in another instance as a chemi- 
cally-inert tape to seal and per- 
manently lubricate pipe joints. 

But if a plastic film tape can 


carry adhesives on one face, it 
can carry them on the other as 
well. The result: a double-coated 
tape useful for difficult detailed 
work such as holding padding to 
recessed edges, adhering plates to 
press-stereotypes, fastening small 
objects to plant layout boards, and 
holding upright small parts, such 
as glass vials, during manufac- 
turing operations. 

And here’s a new wrinkle: us- 
ing a thermoplastic film by itself 
as a bonding agent that can fuse 
into the opposing faces of the two 
parts to be bonded. American Mo- 
tors, for example, is using the 
technique to join together the two 
halves of the phenolic-glass sec- 
tions that make up the headliner 
for one of its 1961 models. The 
film in this case is a 3-mil high- 
density polyethylene. Polyethyl- 
ene film as a binder also figures 
in one other application reported 
in the development stage: a 
foam-to-fabric bond. 

But if film can carry an adhe- 
sive, it can also carry gold leaf for 
hot-stamping operations . . . or it 
can carry a magnetic oxide coat- 


ing to function as magnetic sound 
tape . . . or carbon for carbon 
paper applications (polyester film 
is already commercial in this ap- 
plication) . . . or ink for type- 
writer ribbons (a polyethylene 
film ribbon, priced at $12.50 per 
doz., is in use by IBM Corp. and 
is said to produce more accurate 
print than does the fabric ribbon). 

Once the premise is established, 
the variations are infinite. One 
manufacturer uses polyester film 
as a carrier for flake mica in in- 
sulation systems where corona or 
high temperatures are a problem. 

As a repellent, plastics films 
are also firmly established: Poly- 
vinyl alcohol films are already 
widely in use as release agents in 
molding reinforced plastics. Poly- 
ethylene sheets are used exten- 
sively as separator sheets between 
layers of “camelback” during tire 
building operations in the rubber 
industry. Polyester film has al- 
ready shown its potentials as an 
excellent release for sticky prod- 
ucts in conveyor applications. 
Even oriented styrene film (in 
this case, Trycite by Dow) has 





THORESON-M*COSH, INC. 


SERVING THE PLASTICS INDUSTRY 


, 


HOPPER DRYER and new combination JET HOPPER LOADER 
increases your production ... soon pays for itself in savings to you! 


Dries and preheats mate- 
rial at less cost than with 
conventional drying ovens. 


Easy installation in a 
matter of minutes on any 
standard machine. 


More production because 
of properly controlled 
conditioning of material. 


Less material handling, 
with increased hopper ca- 
pacity, no oven handling. 


New Jet Loader maintains 
preheated condition of ma- 
terial. No compressed air. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 
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Parts molded on Fellows No. 12-350 injection molding machines: 


PART MATERIAL wcrT. MOLD CYCLE 

: (grams) __ CAVITIES TIME 

A. Scrub Master Styron 475 401.4 1 54 sec. 
—___outertank __ is Se a 

B. Scrub Master Styron 475 176.4 1 28 sec. 
inner tank * 


~ C. Scrub Master Styron 475 554 #422 32 sec. 

_separatorlid > * a . i ia a 

D. Sweep Master Styron 475 403.4 l 53 sec. 

is tank pie orsees L- “f a beRay 
E. Sweep Master Bakelite 118 2 59 sec. 

nozzle TNDA 2100 


F. Sweep Master _ Linear 8.9 4 
collar Polyethylene 
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Thanks to Fellows injection molding 


Solid Value — These two words best describe Bissell’s newest entry 
into the floor and rug cleaning field. 

The combination Sweep Master and Scrub Master dry vacuums floors 
and carpets and washes and damp-dries bare floors. 

Most important, the combination sells for less than the price of 
a vacuum cleaner alone a few years ago. 

The dramatic reduction in costs is due to the injection molding of five different 
parts, including the three large tanks. Fast, accurate Fellows injection molding 
machines have actually cut molding-cycle time in half on some parts. 

If you want to mold faster and better . . . If you want greater accuracy and 
smoother surface finish... If you want to add solid 
value to your product — See your Fellows mold- 
ing specialist. He has the facts to prove what 
Fellows injection molding machines can do, 


injection molding equipment 


THE FELLOWS GEAR SHAPER COMPANY Plastics Machine Division, Head Office and Export Department, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. + 150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 « 6214 West Manchester Ave., Los Angeles 45 


DECEMBER 1960 





NEW! 


Vertical Injection 
Molding Machine 


COMPACT SWIFT © SAFE 


“Mercury 


by PROGRESSIVE 


Change Mold and Cylinder 
in MINUTES! 


New way to profitable insertion contact and 
plug molding. Available in 1 oz. and 2 oz. capac- 
ities per plastic shot with exclusive sliding 
table giving operator more freedom of move- 
ment in a inserts. Full push button 
control. No levers. Less operator fatigue, more 
production 

Table moves swiftly in and out between 
platens. Production, 600 cycles per hour. High- 
est mold accuracy. Occupies absolute mini- 
mum of floor space. No operator risks. 

Mold sets for these units cost approximately 
half conventional sets. 


Profitable on long or short runs. 


Complete details and 
brochure on request 


Pp OGRESSIVE TOOL 
& DIE CO. 


530-17 Boston Turnpike 
Shrewsbury, Massachusetts 





found use as slip sheets between 
pages of paint color books. 

More recently, two of the 
newer films—polyvinyl fluoride 
and FEP-fluorocarbon—have also 
come into the picture. PVF is al- 
ready under evaluation as a re- 
lease sheet for most materials 
(with the exception of the sili- 
cones which require curing cycles 
that are said to tax the film’s ther- 
mal stability). 

FEP-fluorocarbon film has also 
proved out as extremely effective 
at temperatures up to 250° C. 
While comparatively new to 
molding applications, it has al- 
ready been put to use as a re- 
lease sheet for one-shot polyure- 
thane molding and in molding 
silicones at temperatures from 
175 to 250° C. Du Pont also ex- 
pects potential use for its new 
cementable FEP - fluorocarbon 
film as ice-release coatings on 
aluminum trays and as release 
cladding on heated or chilled 
processing rolls. 


Film as a surfacing material 

As a surfacing material, plastics 
films can lend many of their 
unique attributes to more con- 
ventional materials. Acetate, vi- 
nyl, and PE film laminate surfaces 
are already well known. 

And their potential seems to 
grow every day. Only recently, 
for example, Minneosta Mining & 
Mfg. Co. announced that its 
Thermofax copying machines 
have been adapted to permit poly- 
ester film to be fed directly into 
the machine and laminated under 
heat and pressure to cards or pa- 
pers. One manufacturer reports 
that by using this system, he can 
laminate job process cards (on 
one side only) at a cost of only 
4¢ per card. Prior to the use of 
the protective laminate surface, 
the manufacturer reported that 
the cards required a 38% replace- 
ment after each job. At an esti- 
mated replacement cost of 49¢ per 
card, the loss in a year’s time be- 
came a substantial figure. 

An interesting use of polyester 
film (Mylar) as a surface for 
acoustical tile takes advantage of 
the plastic membrane as a 
sound-deadening device. Reverse- 
printed in a decorative pattern, 
the film is tightly stretched over 
the tile base to attenuate vibra- 


tions, provide a tough, long-wear- 
ing, and easily cleaned surface. 
And a new returnable corru- 
gated kraft fiberboard container 
with an outer layer of 1-mil 
(Mylar) polyester film also at- 
tests to the growing versatility of 
film as surfacing. As used by 
United Air Lines in a hot food 
container, the unit is reported to 
have a life expectancy at least 
five times that of older models! 
But it is in the completely new 
and unusual area of protective 
and decorative surfaces for ex- 
terior building materials that the 
new industrial film technology is 
reaching its most _ significant 
promise. The volume market rep- 
resented is large, the implica- 
tions for plastics films important. 
Again it is two of the newer 
films that have spearheaded the 
invasion. The first is polyester 
film. Take Goodyear Tire & Rub- 
ber Co.’s Videne as an example. 
Laminated to wood, the film cre- 
ates a non-yellowing, stain-, and 
abrasion-resistant product (with 
the natural grain of the wood vis- 
ible beneath the transparent sur- 
face) that can be used in the 
paneling and furniture industry. 
Laminated to metal, the film goes 
into walls, ceilings, and partitions; 
reverse-printed with a decorative 
pattern, it can enhance the ap- 
pearance of metal in TV and radio 
cabinets, furniture, office parti- 
tions, etc. Now reverse-printed 
Videne is also being laminated to 
flakeboard (by Dexon Products 
Div., Ingelstroem-Oberlin Co., 
Massillon, Ohio) to provide a low- 
priced decorative material ready 
to be cut to proper size. The sur- 
faced flakeboard can be economi- 
cally processed with uniformly 
clean edges on conventional high- 
speed woodworking equipment. 
Polyvinyl fluoride film is also 
aiming for a market as surfacing 
for natural woods, hardboards, 
chipboards, and wood fiber 
boards, and as a_ pigmented 
weatherable finish for steel and 
aluminum strips. Wear charac- 
teristics are reported to be excel- 
lent. In sandblast and chip tests, 
values for laminates ranged from 
50 to 100% better than common 
factory finished lacquers. In re- 
tention of gloss after exposure to 
sunlight and wind-borne abra- 
sives, PVF film surfaces showed 
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TRIPLETS EVERY 4 SECONDG....... 


The EURO-MATIC is adjustable for 10 
different automatic cycles. 

The EURO-MATIC covers bottle sizes 
from 0 to one gallon (0-5 litre) with 
single mold 0 to % gallon (0-1 litre) 
with two molds 0 to % gallon (0-% 
litre) with three molds. 


HOURLY PRODUCTION RATES 


[tm [ame [ten 


0 to 1 gallon 
Oto 5 litre 


0 to '/, galion | Oto '/, gallon 
0 to 1 litre 0 to '/, litre 


1.100 to 100 2.000 to 450 3.000 to 750 
per hour per hour per hour 


The EURO-MATIC produces finished 
bottles and no drilling or finishing ope- 
rations are needed. The small waste 
pieces at bottom and neck can easily 
be removed by hand. 


Please ask for 8-page folder and offer from: 


Euromatic - the blow-molder you can 
buy through the mail. It is guaranteed 
fully production-tested before it leaves 
our factory. Any competent engineer 
can connect it up anywhere, to any 
power supply and to any good extru- 
der, anywhere in the world. 


Euromatic - the blow-molder that 
works night and day, troublefree. From 
the moment the first of our machines 
was connected up in a Scandinavian 
plant, it has run over 7000 hours 24- 
hours a day, almost without attention. 
We can make the tools, too. 


EUROPEAN PLASTIC MACHINERY AB 29, BALTZARSGATAN MALMOE C. SWEDEN, MALMOE 707 45 
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delrinawn 


ROD AND SLAB 
For Prompt Delivery 


Your inquiry will receive immediate attention 
Write for complete literature 


A. L. HYDE CoO. 


Dept. 12 Grenloch, New Jersey 
52 DISTRIBUTORS FROM COAST TO COAST 


“Du Pont Trademark 











\Ts M for VINYL 


TRIPLEX \ 





* Embossing roll changes mode in 10 to 15 minutes 
Speeds up to 36 yards per minute 

* No adjustments necessary after roll change. (NO MESSY 
GEARS TO CHANGE 

* Electrically heated rolls deliver even temperature across 
entire width of web 

* EIGHT preheating rolls 6'/,” dio. TEFLON covered with 
6,000 Wott Heaters 

* FOUR water cooled rolls chrome plated with two rubber 
pressure rolls. 8'/,” dia 

* Heat Splicer seals from 2 to 20 gauge with J BOX 
pinch rolls and VARI-DRIVE 

* DUAL toke-up bors knife edge with friction clutches 
and four let off bors 

* Available in high pressure steam or electric 
Laminates: Mylar to Plastic, Plastic to Plastic, Poper 
to Plastic, Cloth to Plastic etc 


Write for Illustrated Literature 


a.4 MACHINE AND TOOL CORP. 


15 Greenpoint Avenue Brooklyn 22, N. Y 
EVergreen 3-1011 





up markedly superior to those 
based on lacquers and enamels. 
Cost-wise, it is estimated that 
once in commercial production, 
the original cost of factory finish- 
ing metal strips with pigmented 
PVF film will be slightly higher 
than that for baked enamel and 
less than anodized aluminum and 
porcelainized materials. 

There are obviously other 
conventional industrial areas for 
film use that haven’t been men- 
tioned thus far—decorative trim, 
stationery supplies, conveyors 
to name just a few—and many 
that are yet to be developed. Sev- 
eral months ago, for example, 
John M. Weaver, Bechtel Corp., 
suggested the use of polyester 
film as a heat-transfer surface in 
heat exchangers. For applications 
of this type, 2-mil polyester film 
could offer a heat-transfer surface 
of the same capacity as Monel 
metal tubing—and at one-eighth 
the cost! Today, Mr. Weaver re- 
ports that his idea has aroused 
medical interest in the possibility 
of a disposable plastic film heat 
exchanger for rapidly lowering 
and raising body temperatures. 
This exchanger would be outside 
the body and would enable op- 
erations directly on the heart. 
And keep your eye on a new 
oriented nylon developed jointly 
by Spencer Chemical Co. and 
Moldings & Extrusions, Inc., Wau- 
regan, Conn. Used in the form 
of heavy 20- to 60-mil sheeting 
tough enough to replace—and 
outwear by 50 to 100%—3-ply 
fabric core for conveyor belting, 
the material is being evaluated 
as film for less critical uses. 

With thinking such as this, it is 
obvious that in the hands of 
imaginative designers and engi- 
neers, plastics films have much to 
offer. The technology of plastics 
films as engineering materials is 
only now starting to build up. It’s 
a radically new concept—but in 
breaking with conventional mate- 
rials and techniques of the past, 
it is providing manufacturers with 
hitherto unexpected short cuts to 
better products at lower cost. 

For a complete rundown on 
physical and chemical properties 
for the films listed in this article, 
see Mopern Ptastics Encyclope- 
dia Issue for 1961, Films Chart, 
pp. 626-630.—End. 
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S.P.1. meeting 
(From page 104) 


suppliers should improve their com- 
munications with processors. The 
present situation, where the end- 
user knows of new materials before 
the processor, is not a sound one. 
Materials suppliers should also re- 
view their policies on contract sell- 
ing, discounts, and laboratory use. 

3. The processors themselves 
should also take certain action to 
assure their survival. It is suggested, 
among other things, that: 

a. They should specialize more, 
either by industry served, product 
range, or process. 

b. They should establish for them- 
selves precise selling areas and lo- 
cate near their markets (one figure 
suggested was 300 miles). 

¢. They should keep plant modern, 
add new technicians, and equipment 
(an injection machine should be re- 
placed in 10 years). 

d. They should cooperate. Joint 
buying by several molders may 
achieve discounts. Pooling of press 
time may be feasible. Even a joint 
sales force may work in case of 
processor specialization. 


Quality is a must 


In outlining the fabulous markets 
that the plastics industry can pene- 
trate in the ‘60’s, R. C. Weigel, of 
Du Pont, and president of the S.P.1., 
stressed in his welcoming speech, 
the imperative need for good prod- 
uct quality and design if this pene- 
tration is to be successful. This ex- 
hortation was also taken up by Mr. 
Cruse in a timely 4-point program 
that he submitted. His suggestions: 

1. Keep quality high to make plas- 
tics a trustworthy material. 

2. Increase research for more effi- 
cient processing. 

3. Develop aggressive sales pro- 
grams to counteract foreign incur- 
sions and meet competition from 
non-plastics materials—which are 
not going to take the market losses 
lying down. 

4. Cooperation among S.P.I. mem- 
bers for the benefit of the entire 
plastics industry. 

Finally, the consumer representa- 
tive, Doris R. Menkes of Bamber- 
ger’s New Jersey, added her voice 
to the demand for the mainte- 
nance of high standards. And what 
did she want to see being made of 
plastics? Piano key action, prefabri- 
cated garages, roof shingles, trans- 
parent sink traps, hub caps, and leaf 
rakes, to mention only a few. 

Presiding at the business sessions 
were John W. LaBelle, Foster Grant 
Co., and Richard H. Howe, E. B. 
Kingman Co.—End 
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Superior Coach Corporation, the world’s largest manufacturer 
of school buses, recently switched to Seilon for streamlined 
combination turn indicator and fresh air intake housings. 


Why Seilon? 


Because this rigid thermoplastic is less expensive than 
materials Superior previously used. Seilon’s outstanding 
chemical and corrosion resistance is an important factor, since 
school buses must operate for years in all kinds of weather. 
And Seilon’s excellent forming characteristics allowed Jered 
Products, Inc., of Hazel Park Michigan, to easily and eco- 
nomically fabricate the housings for Superior Coach. 


Seilon is versatile in its many properties and tailor-made 
adaptability to your requirements. We welcome the oppor- 


tunity to help solve your problems —a letter or phone call 
will start us working. 








PLASTICS DIVISION 


SEIBERLING RUBBER COMPANY 
Newcomerstown, Ohio « Phone: HYatt 8-8304 


A NAME YOU CAN 
TRUST IN PLASTICS 
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Vinyl in construction 


ANALYZE POLYMERS... |27"°° 


The material is continuously ex- 


rapidly, accurately, automatically, | Sit“ae"and'e newly developed 
. post-extrusion-corrugating form 
non-destructively for: positioned in tandem with the ex- 


if trusion die. The cost is said to be 
* Percent Crystallinity competitive with other types of 


: corrugated plastic sheeting. 

Structure Change Due to Aging Sidi Sine Mae tte oe 
* Average Molecular Weight plications include: wall tile and 
covering, with a volume of about 
2 million lb. last year; flooring 
...and many other characteristics products, which, while not in- 
cluded with most vinyl film and 
sheet totals, still consume an esti- 
mated 157 million Ib. a year; and 
lighting diffusers, now about a 4- 
million-lb market. 


* Phase Transition During Polymerization 


Now, with the Schlumberger Analyzer, you can make fast, accurate measure- 
ments of many polymer characteristics that were difficult or impossible to 
measure before. No sample preparation is needed, and less than two minutes 
required for a measurement, which is permanently recorded in easily-read 
graph form. The Schlumberger Analyzer works on a new technique —radio | Future developments 

frequency spectroscopy — and is a thoroughly proven instrument, simple to Several vinyl developments may 
operate, requiring little attention. Highly versatile, the Analyzer can perform | some day prove of immense sig- 
countless research and monitoring tasks on polymers and other materials. nificance to materials producers 
Write for new 12-page brochure. and processors. An example might 
be the “all-vinyl” window, cur- 


Ridgefield Instrument Group senily wanes Suecnagunens ty Fe- 


chiney Corp., Paris, France. All 
SCHLUMBERGER CORP. sections of the window, with the 
Ridgefield, Connecticut « Idlewood 8-6571 exception of the glazing panel, will 
be extruded from rigid vinyl, with 
extrusion dies engineered by 
Crane Plastics, Columbus, Ohio. 





N OW | . —o. 4 ie 2, Six dies for the eight extruded 
. ss SS a CE sections have already been ap- 
A a : proved by Pechiney. Target date 

accurately eo. oe ™ ; for their use is January 1961. 
laseria alate. s r, + y In this country, manufacturers 
, of windows, extruders of window 


record plastic . , i sections, and raw materials sup- 


; pliers are preparing standards for 
properties of whl i a window product similar to the 
. ie Pechiney development. 
materials to Ideas of using rigid vinyl chlor- 
1150 F. ide for such construction elements 
as siding, shingles, gutters, and 
downspouts have been uppermost 
in the minds of vinyl developers 


for many years. Hopes have 
C. W. BRABENDER PLASTICORDER | "2m" 2c: ss 
= = would someday be a design mate- 


This high temperature recording plasticimeter incorporates the time-proven, C. W. rial for the entire product. 


BRABENDER PLASTOGRAPH and a measuring head of unique design with a vertical 
mixing chamber and shaft. Temperature uniformity is guaranteed at programmed rate - , 
of change or at constant temperatures from 575° to 1150°F. Vinyl! siding “‘in development”’ 
The C.W.B. PLASTICORDER accurately forecasts processability and records plastic flow For example, rigid vinyl siding 
of all materials at various shear rates under typical processing conditions. Control is for houses has so intrigued the 
maintained from a separate console. plastics industry that several mil- 


SEE FOR YOURSELF! lion dollars have been spent on 
Bring or send us your samples for free testing. 


Write for technical application bulletins. experimental development. There 


CW. B h ( are several experimental homes, 
52 E. WESLEY ST., with extruded, rigid vinyl siding, 
euve Td Cl CT S. HACKENSACK, N.J. scattered about in various parts of 


Instruments, Inc. DIAMOND 3-8425 the country. Results to date have 
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GUNVERTERS 
CHOICE FOR 


Highest Quality 
Lowest Prices 
Quickest Delivery 


Laminating, printing and 
embossing rollers by 
CONSOLIDATED ENGRAVERS 


@ Engraved by master craftsmen 


@ Copper and chrome plated in our 
own plant 


Complete facilities with the latest 


equipment 


Request further information and a sales 
engineer's visit at your convenience. 


APPLICATOR ROLLERS + EMBOSSING ROLLERS + ROTOGRAVURE 
CYLINDERS + TEXTILE PRINTING ROLLERS 


— CONSOLIDATED 
— ENGRAVERS 


division of AMERICAN-MARIETTA CO. 
311 East 12th Street + Charlotte, N. C. 
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“Quality molded and 
decorated by Plastimold Corp., 
1ttleboro, Mas 
New Swift Imitation Gold... Stamps 
Extra Sales Punch Into Plastic Products 
e GLITTERFOIL” gives new eye appeal, multiplies 
sales impact 


GLITTERFOIL the sure-fire way to build better brand 
identification and customer preference 


GLITTER FOIL assures sharper, cleaner hot stamping 
born of long Swift experience 


GLITTERFOIL now available in brilliant imitation 
gold, silver, and colors 


GLITTERFOIL is being used by a growing list 
of national manufacturers 


. 
M. SWIFT & SONS, INC. 


Established 1887 
Ten Love Lane : Hartford 1, Conn. 


NEW YORK « CHICAGO « ST. LOUIS « LOS ANGELES 
COLUMBUS, OHIO « MONTREAL, CANADA ¢ BRUSSELS, BELGIUM 


FREE SAMPLE OF NEW GLITTERFOIL 
You must see Glitterfoil to appreciate 
its sparkling, shimmering beauty. Call 


of write nearest branch office 
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not yet proved satisfactory—some 
cracking has appeared and fasten- 
ing problems have arisen. In 
much the same way, developments 
with all-vinyl shingles have re- 
portedly met with problems, par- 
ticularly in joint forming. 

But difficulties with new plas- 
tics applications are as old as 
plastics themselves. Extensive 
product design and field installa- 
tion tests must be undertaken be- 
fore commercial operations can be 
started. Any worthwhile applica- 
tion has nearly always taken a 
long time to develop. A rigid vinyl 
chloride siding will take longer 
than most others, but although 
one large producer seems almost 
ready to give up, there are others 
who have “just begun to fight.” 

The versatility of vinyl chloride 
may suggest to the architect and 
builder that they do not neces- 
sarily have to use the time-tested 
designs. Perhaps new ideas in de- 
sign will overcome the problems 
and bring the desired results with 
the vinyl products. Vinyl chloride 
will thus become the builders’ tool 
for introducing entirely new hous- 
ing concepts to the public—End 
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dence, R. I.; Lexsuco Inc., Solon, 
Ohio; Kalikow Construction 
Corp., Brooklyn, N. Y.; Columbia 
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Rubber Machinery Co., Akron, 
Ohio; and Crane Plastics Inc., Co- 
lumbus, Ohio. 
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No doubt about their 
identification and decoration 


— it stops the eye, tells the story, helps the sale. This is marking everybody can 
read—made by Markem machines and printing elements. And perhaps most 
important, the Markem specialty inks used have just the right combination 
of opacity, color, adhesion and drying speed each type of plastic requires. 


This is the ““Markem method” that can be working for you—the right ma- 
chine, type and ink to do your particular marking job quickly, clearly and at 
low cost, in your own plant. It stays clear and attractive because it stays on 
your product and can’t fall off or easily smudge. Call your Markem repre- 
sentative for complete facts, or write Markem Machine Co., Keene 20, N. H. 


MARKEM 


EVERYTHING INDUSTRY NEEDS... FOR PROFITABLE MARKING... SINCE 1911 
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Shells and bullets 


(From pp. 80-82) 


new revolver training cartridges 
are made of molded high-density 
polyethylene and nylon-6/6. 

There is a substantial market 
for these training cartridges, es- 
timated by some as high as 50 
million units per year. This mar- 
ket is composed of the following 
segments: 

Police Departments: Here they 
are used for both training and 
for practice. According to one re- 
port, one Eastern police depart- 
ment, before the introduction of 
the plastic shells, kept one man 
busy full-time reloading metal 
practice bullets. With the plastic 
ammunition, this man is now re- 
leased for more important tasks. 

Fast-draw enthusiasts: Their 
number never be 
known, but they are organized 
estimated 10,000 clubs. 
For these fast guns, the plastic 
bullet is more than an economic 
relief; it added 
safety to the sport. Many cases 


exact may 


into an 


brings much 


have been reported where, in 
their haste to get the shot off, 
such enthusiasts hit a toe, frac- 
tured a foot, or wounded a leg. 
The more cautious ones are now 
wearing metal armour on leg and 
foot to prevent such mishap—at 
significant expense. With the 
plastic bullets, this problem is 
overcome. 

“Plinkers”: These are people 
who just like to shoot. Such fans 
can now practice 
indoor 


in most any 
area—their basement, 
game rooms, back yards—without 
danger to life and property. This, 
of course, was not possible with 
metal bullets. 

Summer camps, _ settlement 
houses, and the like: Pistol target 
shooting can now become a safe 
activity. One type of polyethylene 
bullet was introduced in Camp 
Cayuga this summer .. . and re- 
sults turned out satisfactory to all 
concerned. 

The high-density PE cartridges 
have been introduced by Colt’s 
Patent Fire Arms Mfg. Co., Inc., 
Hartford, Conn. Choice of the ma- 
terial, according to Colt, was based 


on the fact that it provides the 
necessary rigidity and toughness 
to allow the cartridge to retain its 
shape under load shock. Above all, 
it results in lower costs. For ex- 
ample, in the .45 caliber ammuni- 
tion, the PE bullets are 5¢ each. 
The cartridges they replace cost 
more than twice as much, e.g., 11¢ 
each (the company makes both .38 
and .45 cal. ammunition). 

In use, the cartridges are loaded 
with a wax bullet and powered by 
a primer only. According to Colt, 
professional lawmen have tested 
the bullets and found them rea- 
sonably accurate at distances of 
15 to 20 feet. 

The cartridge casings are molded 
by Saxe Bros. Inc., Albany, N. Y.. 
of Dow Q917.7 material, with a 
density of 0.957 and a melt index 
of 3.5. They are produced on a 
Fellows 6/10 and an Impco 4-oz. 
injection molding machine in 24- 
cavity molds. 


Bullets of nylon, also 
Another approach to the same 

problem is taken by Plastics 

Training Devices, Bloomfield, N.J., 
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UNLIMITED 


FOR UNLIMITED APPLICATIONS 
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ACRYLICS, CELLULOSICS, POLYSTYRENE, 
POLYETHYLENE, NYLONS, TEFLON®, 
LEXAN®, WOOD, STYROFOAM®. 


ELECTRIC 
OVENS... 























(won METALLIC BALLS are used for a 
great variety of things such as check 
valves, ball bearings, rollers, detents, 
etc., as well as many uses in the chemical 


We make balls 
for all Roll-on 
Applicators. If a 
non-metallic ball 
is the answer to 
your problem, 
we are at your 
service. 


Model CR-225 

10 cu. ft. capeocity—30" wide x 25 $4450 field. If you have a need, we are 
deep « 24” high. Removable shelves a equipped to make balls from 1/16” 

f.e.b. Chicege dia. up to 1” dia. in quantity. Sam- 
Portable. Costs less than 5c per hour to operate. Adjust- ples of many tees in @ range of 

materials are available. 

able temperature control to 225 F 4 , 
We can also supply small turnings of cylin- 
drical shapes formed from round rods and 
tubes for all types of applications. Range of 
sizes is from Ye" to 1” diameter and up to 


7” long. We hold tolerances of .002 on 
= ond .005 on wood, plus or minus. 


ond drip pon 


Fan driven forced 


air circulation. Uniform temperature throughout. Plugs 





into any 110V wall outlet—no special wiring required 





Can be used in a group or bank 


Quick Quotations 
—Prompt Deliv- 
ery — Reasonable 
Prices—on Ovens 
to your 
ifications. 


Use them on the production line 








save handlin haulin 
* . If a plastic ball will make it better. . . 
ORANGE can make it best! PLASTIC BALL DIVISION 


ORANGE PRODUCTS, we. 


554 MITCHELL ST., ORANGE, NEW JERSEY 


Other standard models with 
temperature ranges to 1000°F 
available. Write for literature 

Specialists in Heat Process Equipment 
63 3 8 4 OE) © 8 D8 BD) a a OOF 
1335 N. Elston Ave., Chicago 22, Ill. 
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4 OXIRON BAR FLOATS, 
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New low density Oxiron epoxy resins give you 
structural components with high strength-to- 
weight ratios. They keep weight to a minimum 
in critical applications such as encapsulated 
electronic assemblies for aircraft and missiles. 
Oxirons give you the most coverage area from 
every pound of epoxy in your coating formu- 
lations. With Oxiron epoxy resins you can 
accomplish all these things, because the hard- 
ened resins have 10 to 20% lower density than 
conventional epoxies! And thanks to the extra 
quantity of product obtainable from each 
pound of Oxiron epoxy, an economic gain is 
often possible. Where weight must be kept 
down, Oxirons may well be the answer for 
applications such as missile and aircraft parts, 
molds, tools and fixtures, radome panels, 
transformers and motors, potted electronic 
components, printed circuits, as well as for 
general structural laminate use. 


OXIRONS ARE DIFFERENT 


Oxirons are epoxidized polyolefins. Unlike 
conventional epoxies, Oxirons can be cured 
through reactive double bonds as well as mul- 
tiple epoxy groups present in the chain. 


CONVENTIONAL EPOXY 
Tis tae MS] 1Cr-4) [om mele lie) 


MORE ADVANTAGES 

OXIRONS exhibit low shrinkage on cure. 

OXIRONS can be cured at relatively low temperatures. 

OXIRONS Can often be cured with low cost reagents. 

OXIRONS provide superior resistance to creep at elevated 
temperatures. 

OXIRONS Can be cured with anhydride-peroxides to give mate- 
rials characterized by heat distortion curves that do 
not break sharply with temperature. 

OXIRONS have excellent electrical properties and stability at 
high temperatures. 

OX:RONS offer high strength, powerful adhesion, good wetting- 
out properties. 

OXIRONS have excellent chemical resistance—are unaffected 
by strong alkalis, acids, solvents. 


Send for our Epoxy Data Booklet which de- 
scribes Oxiron 2000, 2001, and 2002 in detail, 
contains curing information and gives sug- 
gested uses. If you’d like a sample, let us know 
what application you have in mind so that we 
can supply a suitable resin. 


Putting Ideas to Work 
FOOD MACHINERY 
AND CHEMICAL 
CORPORATION 


m™ Epoxy Department 
~ ® 161 East 42nd Street, New York 17, N. Y. 


EPOXIDES CURRENTLY AVAILABLE FROM FMC 
OLEFIN OXIDES: Octylene Oxide, Dodecene Oxide, C16-C18 Olefin Oxide. 
TERPENE OXIDES: Limonene Monoxide, alpha-Pinene Oxide 
DIEPOXIDES: Dicyclopentadiene Dioxide, Limonene Dioxide. 





Shells and bullets 


(From pp. 80-82) 


new revolver training cartridges 
are made of molded high-density 
polyethylene and nylon-6/6. 

There is a substantial market 
for these training cartridges, es- 
timated by some as high as 50 
million units per year. This mar- 
ket is composed of the following 
segments: 

Police Departments: Here they 
are used for both training and 
for practice. According to one re- 
port, one Eastern police depart- 
ment, before the introduction of 
the plastic shells, kept one man 
busy full-time reloading metal 
practice bullets. With the plastic 
ammunition, this man is now re- 
leased for more important tasks. 

Fast-draw enthusiasts: Their 
exact number may never be 
known, but they are organized 
10,000 clubs. 
For these fast guns, the plastic 


into an estimated 


bullet is more than an economic 
relief; it added 
safety to the sport. Many cases 


brings much 


have been reported where, in 
their haste to get the shot off, 
such enthusiasts hit a toe, frac- 
tured a foot, or wounded a leg. 
The more cautious ones are now 
wearing metal armour on leg and 
foot to prevent such mishap—at 
significant expense. With the 
plastic bullets, this problem is 
overcome. 

“Plinkers”: These are people 
who just like to shoot. Such fans 
can now practice in most any 
indoor area—their basement, 
game rooms, back yards—without 
danger to life and property. This, 
of course, was not possible with 
metal bullets. 

Summer camps, settlement 
houses, and the like: Pistol target 
shooting can now become a safe 
activity. One type of polyethylene 
bullet was introduced in Camp 
Cayuga this summer. . . and re- 
sults turned out satisfactory to all 
concerned. 

The high-density PE cartridges 
have been introduced by Colt’s 
Patent Fire Arms Mfg. Co., Inc., 
Hartford, Conn. Choice of the ma- 
terial, according to Colt, was based 


on the fact that it provides the 
necessary rigidity and toughness 
to allow the cartridge to retain its 
shape under load shock. Above all, 
it results in lower costs. For ex- 
ample, in the .45 caliber ammuni- 
tion, the PE bullets are 5¢ each. 
The cartridges they replace cost 
more than twice as much, e.g., 11¢ 
each (the company makes both .38 
and .45 cal. ammunition). 

In use, the cartridges are loaded 
with a wax bullet and powered by 
a primer only. According to Colt, 
professional lawmen have tested 
the bullets and found them rea- 
sonably accurate at distances of 
15 to 20 feet. 

The cartridge casings are molded 
by Saxe Bros. Inc., Albany, N. Y., 
of Dow Q917.7 material, with a 
density of 0.957 and a melt index 
of 3.5. They are produced on a 
Fellows 6/10 and an Impco 4-oz. 
injection molding machine in 24- 
cavity molds. 


Bullets of nylon, also 
Another approach to the same 

problem is taken by Plastics 

Training Devices, Bloomfield, N.J., 
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FOR UNLIMITED APPLICATIONS 
IN FIELDS UNLIMITED 


ACRYLICS, CELLULOSICS, POLYSTYRENE, 
POLYETHYLENE, NYLONS, TEFLON®, 
LEXAN®, WOOD, STYROFOAM®, 


ELECTRIC 
OVENS... 


























(wor METALLIC BALLS are used for a 
great variety of things such as check 
valves, ball bearings, rollers, detents, 
etc., as well as many uses in the chemical 


We make balls 
for all Roll-on 
Applicators. If a 
non-metallic ball 
is the answer to 
your problem, 
we are at your 
service. 


Model CR-2275 

10 cu. ft. capacity—30" wide x 25° ¢ 50 field. If you have a need, we are 
_— M yl Removable shelves 121°2 equipped to make balls from 1/16” 
ej toi. Chicene dia. up to 1” dia. in quantity. Sam- 
Portable. Costs less than Sc per hour to operate. Adjust- ples of many sizes in a range of 


materials are available. 
able temperature control to 225 F. Fan driven forced E q 
We can also supply small turnings of cylin- 
drical shapes formed from round rods and 
tubes for all types of applications. Range of 
sizes is from Ve" to 1” diameter and up to 


7” long. We hold tolerances of .002 on 
_— end .005 on wood, plus or minus. 


air circulation. Uniform temperature throughout. Plugs 





into any 110V wall outlet—no special wiring required 





Can be used in a group or bank 


Quick Quotations 
—Prompt Deliv- 
ery — Reasonable 
Prices—on Ovens Riis standard meduts wiih 
made to your 
ifications. 


Use them on the production line 








save handling—haulin 
? . If a plastic ball will make it better 
ORANGE can make it best! 


ee 
temperature ranges to 1000°F PLASTIC BALL DIVISION 
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1335 N. Elston Ave., Chicago 22, Ill. 
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4@ OXIRON BAR FLOATS, 


DECEMBER 1960 


New low density Oxiron epoxy resins give you 
structural components with high strength-to- 
weight ratios. They keep weight to a minimum 
in critical applications such as encapsulated 
electronic assemblies for aircraft and missiles. 
Oxirons give you the most coverage area from 
every pound of epoxy in your coating formu- 
lations. With Oxiron epoxy resins you can 
accomplish all these things, because the hard- 
ened resins have 10 to 20% lower density than 
conventional epoxies! And thanks to the extra 
quantity of product obtainable from each 
pound of Oxiron epoxy, an economic gain is 
often possible. Where weight must be kept 
down, Oxirons may well be the answer for 
applications such as missile and aircraft parts, 
molds, tools and fixtures, radome panels, 
transformers and motors, potted electronic 
components, printed circuits, as well as for 
general structural laminate use. 


OXIRONS ARE DIFFERENT 


Oxirons are epoxidized polyolefins. Unlike 
conventional epoxies, Oxirons can be cured 
through reactive double bonds as well as mul- 
tiple epoxy groups present in the chain. 


CONVENTIONAL EPOXY 
SINKS IN ORGANIC LIQUID 


MORE ADVANTAGES 
OXIRONS exhibit low shrinkage on cure. 
OXIRONS can be cured at relatively low temperatures. 
OXIRONS Can often be cured with low cost reagents. 


OXIRONS provide superior resistance to creep at elevated 
temperatures. 

OXIRONS Can be cured with anhydride-peroxides to give mate- 
rials characterized by heat distortion curves that do 
not break sharply with temperature 

OXIRONS have excellent electrical properties and stability at 
high temperatures 

OXIRONS Offer high strength, powerful adhesion, good wetting- 
out properties. 

OXIRONS have excellent chemical resistance—are unaffected 
by strong alkalis, acids, solvents. 


Send for our Epoxy Data Booklet which de- 
scribes Oxiron 2000, 2001, and 2002 in detail, 
contains curing information and gives sug- 
gested uses. If you’d like a sample, let us know 
what application you have in mind so that we 
can supply a suitable resin. 


Putting Ideas to Work 
FOOD MACHINERY 
AND CHEMICAL 
CORPORATION 


Epoxy Department 
 ® 161 East 42nd Street, New York 17, N. Y. 


EPOXIDES CURRENTLY AVAILABLE FROM FMC 
OLEFIN OXIDES: Octylene Oxide, Dodecene Oxide, C16-C18 Olefin Oxide. 
TERPENE OXIDES: Limonene Monoxide, alpha-Pinene Oxide. 
DIEPOXIDES: Dicyclopentadiene Dioxide, Limonene Dioxide. 





DAKE laboratory presses... 


for short-run requirements 


General Features: 





Hydraulic pumping unit completely enclosed 
in base. 


All-steel welded construction. Maximum rigid- 
ity for accurate work. 


Bronze bushing in piston guide. Reduces wear 
on precision-machined parts. 


Rapid advance and pressing regulated manv- 
ally by air pressure. 


Electric-heated platens with indicating thermo- 
stat in each platen. Thermostat range from 
100 F to 650 F, 


Dake air-operated, hydraulic laboratory 
presses are especially designed for laboratory 
testing and experimentation, and small parts 
production. They are low in cost, compact in 
design, and simple to operate. Like other Dake 
presses, these presses are engineered by men 
experienced in every phase of the plastic in- 
dustry, who can help you meet special needs 
and requirements for every plastic molding 
operation. Laboratory presses are available 
in capacities from 25 tons to 75 tons; other 
presses, in capacities from 25 tons to 600 tons. 25-Ton Dake laboratory press used to mold experimental 
Write for Bulletin No. 374. resins in a Grand Rapids, Michigan, varnish company. 


DAKE CORPORATION 
648 Robbins Road, Grand Haven, Mich. 


§ DAG 


Hond-Opersied Power-Operaied AS SEED) 


Movable 
Hydravlic Hydraulic Frame 
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which is now marketing a 38 
caliber training bullet whose body 
is molded of Du Pont’s Zytel 101 
nylon and whose projectile con- 
sists of a molded low-density poly- 
ethylene head. Cost data are not 
as readily available as for Colt’s 
bullet, but they are implicit in 
these comparisons: 

1. The previously used metal 
casings begin to crack after a rela- 
tively small number of firings 
(both metal and plastics cartridge 
casings are reusable). The nylon 
casings, on the other hand, have 
withstood hundreds of firings 
without ill effect. 

2. In order to re-use the metal 
bullet, a laborious reassembly pro- 
cedure is required, involving com- 
plicated tools and jigs to reshape 
the lead projectile, to realign the 
open cartridge end, and to extract 
the old primer and insert the new. 
In addition to this step, a new 
powder charge has to be put into 
the cartridge. 

With the plastic bullet, all the 
equipment that is required is a 
conventional awl, which is used 
to push the old primer out and the 


new one in. There is no powder 
charge; the polyethylene projec- 
tile is light enough to hit a target 
with reasonable accuracy at 40 ft. 
propelled only by the force of the 
primer explosion. 

The bullets are molded by Ar- 
nold Molded Pl: stics Corp., Clif- 
ton, N. J., in a single-cavity mold 
running on a 2-oz. Moslo auto- 
matic. The same mold is used for 
both the projectile and the shell 
case, and molding is on a 20-sec. 
cycle. High-density polyethylene 
was considered for the projectile; 
but, since both parts are molded 
in the same mold, shrinkage of 
the linear PE head did not result 
in a proper fit with the shell case 
and low-density polyethylene was 
specified. In assembling the bullet, 
the projectile is simply snapped 
into the cartridge opening and is 
held in place until fired by a slight 
projection on its stem which pro- 
vides a friction fit. 

The height of the complete bul- 
let is 14% in.; outside diameter of 
the cartridge casing is % in. and 
ID. is % inch. To make sure that 
the primer fits exactly into the 


bottom of the cartridge casing, tol- 
erances of the hole are kept to 
0.0005 mil, a precision which sin- 
gle-cavity molding makes possible. 
Plans are under consideration to 
go to multi-cavity molding (there 
is enough room on the single- 
cavity mold base to cut at least 
seven more cavities), at which time 
the matter of tolerance will have 
to be investigated again. 

That favorable markets and 
economies exist for plastics train- 
ing bullets is strongly underscored 
by the fact that the military in 
Europe has been successfully using 
injection molded PE shells for ma- 
chine guns, rifles, and anti-air- 
craft guns. The blank cartridges 
are produced by first injection 
molding the specific size needed, 
putting on a metal end, and then 
filling with powder. Bakelit 
Fabriken is said to hold basic 
rights for the process. 

From all evidence, it is apparent 
that a new market is opening for 
plastics. If past history is any 
criterion, the market may soon 
become one of substantial propor- 
tions.—End 





COME OUT 
PRINTED 
by this 


APEX AUTOMATIC 


Print one or two color decorations, trade marks, illustrations on 
plastic, glass, metal, wood, cardboard, etc. 
Automatic hopper feed and conveyor take-off. No skill required 
to operate! 2500 pieces per hour. Prints one or more lines at 
the same time on a portion of, or the complete surface. Rap- 
idly adjustable to different sizes. Special machines to order. 


almost any surface 


Send for illustrated bulletin and samples of work! 
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CLAREMONT 


in Your Plastic 
Formulations 

Insures Easier Processing 

. Greater Strength 

Better Products 


APES wastes ert us. CLAREMONT FLOCK CORPORATION 
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BENZOYL PEROXIDE 


LAUROYL PEROXIDE 
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|" "PEROXIDE 


TERTIARY BUTYL 
HYDROPEROXIDE 


METHYL ETHYL 
KETONE PEROXIDE 


Prompt Shipment from Warehouse 
Stocks in Principal Cities 





Distributed by 


CHEMICAL DEPARTMENT 
McKESSON & ROBBINS, INC. 


Dept. MP, 155 E. 44th St., New York 17, N. Y. 
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Manufactured by 


CAD ET CHEMICAL CORP. 


Burt 1, New York 





Write Now! A local McKesson & Robbins 
Chemical Department representative 
will be pleased to call and talk over your 
Organic Peroxide requirements. 





GATT 


(From page 98) 


U. S. is currently considering cut- 
ting tariffs on many synthetic 
resins and quite a group of petro- 
chemicals. 


Countless plastics 
products affected 

And here we have the problem 
of the “basket.” In May, the U. S. 
Tariff Commission released a list 
of products to be considered for 
possible further tariff concessions 
at the GATT hearings. A study 
of this list shows that it is vir- 
tually impossible to show all the 
plastic products and items that 
might be affected by the proposed 
tariff cuts. Many of the para- 
graphs classified by “similitude” 
in which, for example, some sty- 
rene and acrylic products would 
be listed with cellulosic materials 
and products, and in which plas- 
tics items would be included with 
manufactures of certain rubbers. 

For many years the U. S. has 
been lowering tariffs, largely on 
the basis of our vaunted techno- 
logical and manufacturing su- 
periority in mass_ production 
through automation. The trend is 
not about to be reversed, particu- 
larly in the case of plastics, which 
have become quite literally inter- 
national materials. But there are 
more tools for protection than 
tariffs. There are import quotas 
and the “escape clause” used by 
presidential decree. There are 
anti-dumping regulations involv- 
ing unfair pricing and injury to 
an American industry. 


Tariffs of interest to all 


All these factors will affect the 
decisions made at the GATT 
meeting. For readers who wish to 
have their individual say in the 
matter, there are two committees 
to be contacted. One is the U. S. 
Tariff Commission, which is con- 
cerned with tariff concessions 
which other countries are asking 
of us through GATT. The other 
is the Committee for Reciprocity 
Information, which is concerned 
with the concessions in tariffs and 
trade which we are asking of other 
countries. Both offices are located 
in the Tariff Commission Build- 
ing, 8th & E Sts., N. W., Wash- 
ington 25, D. C-—End 
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DOINGS AND FINDINGS 


THE CHALLENGE 
THAT IS BLOW MOLDING 


Compared with other engineering 
achievements, blow-molded polyethy- 
lene bottles were launched commercially 
at a relatively high level of sophistica- 
tion. Tin cans, for example, were first 
made by skilled plumbers, who cut sheet 
metal with shears and soldered it to- 
gether at the rate of 6 cans an hour. By 
contrast, blow molding evolved simply 
as a combination of two older processes: 
pipe extrusion and thermoforming. This 
combination immediately eliminated 
cooling of extrudate and reheating prior 
to forming. 

Eastman’s plastics laboratories have 
devoted considerable work to the devel- 
opment of machine innovations which 
will permit smoother and faster blow 
molding . . . and for good reason! By 
1965, it has been estimated, detergent 
producers alone will demand 2 billion 
bottles annually. Rigid quart-size bottles 
can be quickly blown from high-density 
(linear) polyethylene such as Tenite Poly- 
ethylene 3420—melt index 0.8, density 
0.95. Low-density polyethylene such as 
Tenite Polyethylene 831—melt index 1.1, 
density 0.913—is used for the ever-popu- 
lar squeeze bottle and also for blow- 
molded doll bodies and other toys. 

One of the first innovations made by 
our Tenite Development Laboratory upon 
acquiring a blow molding machine for 
test work was to put a restriction in the 
parison die. This restriction was created 
by building up the mandrel as shown by 
the shaded area of the sketch below. 
Long experience with pipe extrusion 
strongly indicated that forcing the mol- 
ten polyethylene through the restriction 
would serve to destroy premature orien- 
tation and thereby help eliminate non- 
uniform parisons and weld lines. Sub- 
sequent tests have verified this idea. 


air 
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But better and higher production has 
not been the only challenge to face resin 
producer and biow molder. There has 
also been the need for resins exhibiting 
special properties and characteristics. In 
squeeze-bottle applications, for example, 
Tenite Polyethylene enjoys special pop- 
ularity because of its superior ‘snap 
back.’ Also much in demand have been 
resins which produce the very glossy 
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surfaces generally favored for con- 
tainers. No sooner are these available 
than—you've guessed it—comes a cry 
from fabricators for a polyethylene that 
will give a dull finish, for products such 
as doll bodies. Work on problems like 
these can consume almost as much man- 
power as developing resins with greater 
resistance to stress cracking. 


And speaking of stress cracking... 
wouldn't life be sweet if only oils and 
greases did not promote stress cracking 
in polyethylene? We wonder sometimes 
whether Nellie Bly encountered any such 
difficulties when she invented and pat- 
ented the steel oil barrel in 1900. 

No need, however, for resorting to a 
steel drum or even a tin can or glass 
bottle just to package oil or grease. Con- 
tainers blow molded of Tenite Butyrate, 
a cellulosic plastic, not only offer su- 
perior resistance to these compounds but 
also exhibit sparkling clarity and great 
toughness. 

Now, about Nellie Bly ... yes, she was 
the newspaper woman who in 1889 went 
around the world in less than 80 days 
(72 days, 6 hours, 11 minutes). Admit- 
tedly, we don’t have any Nellie Blys. 
But we do have research engineers, 
development engineers, service engi- 
neers and technical representatives who 
know a good deal about plastic process- 
ing. They resemble Nellie only in the 
amount of travel they do, keeping on top 
of the latest problems encountered by 
plastic processors. 

We offer you not only the service of 
a fine staff but also a wide selection of 
low-, medium-, and high-density Tenite 
Polyethylene formulations. If you are not 
completely satisfied with some phase of 
your operation and think a special Tenite 
plastic might help, why not discuss your 
problem with a nearby Tenite represen- 
tative, or write to EASTMAN CHEMICAL 
Propucts, Inc., Plastics Division, Kincs- 
PORT, TENNESSEE. 
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macroPlastic 
(From pp. 101-102) 


Italy drew considerable attention. 
Models shown included V55, V111, 
V175, and V308. Incidentally, the 
company has diversified its operation 
and is now also making hydraulic 
presses, one of which—the Potwell 
100-ton—was shown. 

22. A 28-o0z. injection molding ma- 
chine (Model 350-P-28) produced in 
England by Craven Ltd., Sheffield, 
under license from Hydraulic Press 
Mfg. Co., was shown with a diag- 
onal plunger preplasticator. The unit 
has a rated capacity of 135 Ib./hr. 

23. Plunger and screw-type pre- 
plastication—both on one machine 
and both working independently of 
each other—were incorporated in 
the Rotomat 1400/550 series, with 
a maximum injection pressure of 
20,000 p.s.i. The machine is produced 
by Netstal A.G., Netstal, Switzer- 
land. This is essentially the same 
machine shown at Kunststoffe 1959. 
A new model shown in Amsterdam 
was the Model 260/500, with a 
maximum capacity of about 16 cu. 
in. and an injection pressure of 7000 
p.s.i. This unit is built along the 
same lines as the 1400/550 model, 
except that injection speed has been 
increased to 1500 cu. cm./sec. 

24. Several injection machines 
were shown by Peco Machinery Ltd., 
London, England, including the 30/ 
MS 30 MK II (127 to 240 grams), 12 
MS 12 (30 grams) and 60 MP 60 
(2500 grams, 5% lb.). The 30/MS 30 
is a rapid-operation machine espe- 
cially suited for thin-wall packaging. 

25. A horizontal injection machine, 
model PR 64-426, featuring a plun- 
ger preplasticator with a shot ca- 
pacity of 2500 g. (88 oz.) was exhib- 
ited by Luigi Pomini, Italy, a 
licensee of Watson-Stillman Co., 
Ansonia, Conn. 

26. Among extruders was one 
shown by Bandera, Busto Arsizio, 
Italy, with the relatively small L/D 
ratio of about 4 to 1 (6.73 in. long by 
1.47 in. diameter). 

27. A new blow molding machine 
shown by Kautex-Werk, Hangelar, 
Germany, incorporates a new ex- 
truder with a L/D ratio of 18:1, and 
a plasticating capacity of about 88 
lb./hr., continuously adjustable be- 
tween 19.8 and 88 pounds. Cycle 
time is 30 min., including cooling. 

28. A small hand-operated welding 
unit was shown by Hotschmidt 
G.m.b.H., Augsburg, Germany. Desig- 
nated Minitherm, the advantage of 
the unit is the fact that it can pro- 
duce curved seams without diffi- 
culty. The actual sealing is accom- 
plished by a small heated wheel. 

29. Rover 175 and 350 (numbers 
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refer to clamp pressures in tons) 
series of injection presses from 
Biihler Bros., Uzwil, Switz., feature 
interchangeable screw cylinders. 
Specifications were published in 
MPI, Sept. 1960, p. 50. 


Applications 


The housewares, toys, and plastics 
gadgets shown at macroPlastic were 
about as good as American products. 
Likewise, in appliances little new 
was shown—with one spectacular 
exception: a rigid vinyl housing for 
a food mixer molded on Biihler 
Bros. equipment. Mold design is un- 
usual and Mopern Ptastics will pre- 
sent this story soon. 

It was in industrial and construc- 
tion parts that new applications 
showed up. Examples: 

A. Transparent rigid vinyl sheets 
and tanks with steel hardware 
cloth-laminated inside for strength, 
by A. H. K. Van Vloten, Bilthoven, 
The Netherlands. 

B. Corrugated translucent vinyl 
panels by Selchim S. A., Brussels, 
Belgium. 

C. Plastics conveyor rollers in 
nylon 11 and vinyl by Handelscom- 
pagnie N.V., Rotterdam, Holland, 
and by A. van den Pol, N.V., Nij- 
kerk, Holland, opening a big new 
market for plastics in conveyors in 
corrosive atmospheres. 

D. Reinforced plastics and filled 
nylon chains for nautical use by 
Adr. Beers, N.V., Rijswijk, Holland. 

E. Big polyethylene containers 
with steel mesh molded into bottoms 
or sides by Vaessen-Schoemaker 
Handelmij, N.V., Deventer, Holland, 
giving extra strength to large, fairly 
thin areas. 

F. Epoxy-glass pipes and fittings 
in large sizes by Bristol Aeroplane 
Plastics Ltd., Bristol, England, with 
assured strength-retention at up to 
140° C., made, by the way, to Amer- 
ican size and pressure specification. 

An interesting sidelight on plastics 
in construction is that Kalwall pan- 
els and Tropicel panels, first pub- 
licized by Moprrn PLAsTIcs, are now 
made under license in Europe. 

Preceding the macroPlastic show, 
on October 17, 18, 19 in Amsterdam, 
Holland, was held a convention of 
plastics technologists and engineers, 
sponsored jointly by the Association 
for the Advancement of the Knowl- 
edge of Materials, the Royal Nether- 
lands Engineering Institute, and the 
Royal Netherlands Chemical Assn. 

Full text of all lectures will be 
published by ‘t Raedthuys, N.V., 
Tesselschadestraat 5, Amsterdam, 
Holland, at $6.75 per copy. 

Mopvern Ptastics published the 
program in the macroPlastic Section 
of the August 1960 issue—End 
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POLYVINYL CHLORIDE 


KESSCOFLEX -DOA - DDA- DOZ - BCP -BCO 


KESSLER 


FATTY AND DIBASIC ACID ESTERS OF MONOHYDRIC & POLYHYDRIC ALCOHOLS 


of widely used plastics, with the 
appropriate Kessler plasticizers 
e for each, is offered below, as an 
indication of Kessler’s compre- 
hensive coverage of this ever- 
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growing industry. 
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RP conference 
(From pp. 128-132) 


Vice Chairman: John F. Reeves. 

“The Challenge to Marine De- 
sign in Fiberglas-RP,” E. Pearson, 
Pearson Corp., and R. White, 
Celanese. 

“RP in the Transit Industry,” 
Hyman Feldman, N.Y.C. Transit. 

“Design of Project Mercury 
Astronaut Couch,’ Marvin S. 
Hochberg, McDonnell Aircraft. 


Session 1!1—Properties 


Presiding: K. Telford Marshall, 
Whirlpool Corp. 

Vice Chairman: James N. Grove, 
J. P. Stevens & Co. Inc. 

“New Qualitative and Quanti- 
tative Analytical Methods for 
Coupling Agents on Glass Cloth,” 
H. B. Bradley, S. Sterman, and 
B. A. Bierl, Union Carbide. 

“Physical Measurements of Re- 
inforcing Roving Properties,’ D. 
M. Barnes, Owens-Corning. 

“The Effects of Temperature 
and Humidity on the Dielectric 
Properties of Plastics,’ Ralph C. 
Pratt and Gim P. Fong, Raytheon. 


“Physical Properties of ‘Me- 
chanically Deposited’ F. R. P. 
Laminate,” R. Burkel, J. Bogner, 
and R. Goold, Chemical Process. 

“Properties of Thermally De- 
graded Ablative Plastics,” S. A. 
Marolo, D. F. Starks, D. L. 
Schmidt, and H. S. Schwartz, 
Wright-Patterson Air Force. 


Session ili—Research, 2 
Presiding: H. R. Nara, C.LT. 
Vice Chairman: Frederick J. 
McGarry, MIT. 

“Photoelastic Investigation of 
Residual Stresses in Glass-Plastic 
Composites,” I. M. Daniel and 
A. J. Durelli, Armour Research. 

“The Stress Distribution in the 
Resin of RP,” D. C. West and John 
O. Outwater, U. of Vt. 

“The Role of Oxidation on the 
Properties of Polyester Rein- 
forced Laminates,’ G. H. Hicks, 
Reichhold Chemicals Inc. 

“Some Factors Which Deter- 
mine Glass-Reinforced Polyester 
Laminate Quality,’ R. H. Creder- 
wood, Westinghouse Electric Corp. 

“Effect of Impurities on PE Ad- 
hesion,” J. Bikerman, MIT.—End 





ISO Committee 


(From page 156) 


on Standard Lab Atmospheres 
and Conditioning Procedures is 
considering a draft method cover- 
ing the maintenance of constant 
relative humidity by means of 
aqueous solutions and a proposal 
concerning conditioning of plas- 
tics prior to their testing. 

Working Group 4 on Thermal 
Properties has task groups devel- 
oping standards for the determi- 
nation of apparent modulus of 
rigidity in torsion, melt index of 
polypropylene, flow of thermo- 
plastics and thermosetting mate- 
rials, as well as for brittleness 
temperature, and Vicat softening 
point of thermosets. 

Working Group 5 on Physical- 
Chemical Properties has work 
under way on the determination 
of chlorine in vinyl chloride poly- 
mers and copolymers, vinyl ace- 
tate in vinyl chloride/acetate c>- 
polymers, dilute solution viscosity 
of polyolefins and acrylic poly- 
mers, and refractive index. 

Working Group 6 on Aging, 


Chemical, and Environmental 
Resistance withdrew the First 
Draft Proposal on resistance of 
plastics to change of color in ar- 
tificial light using the carbon arc, 
which was directed specifically to 
the testing of polystyrene, in fa- 
vor of drafting a proposal dealing 
broadly with exposure of plastics 
to carbon arc light. Task groups 
are also proposed 
standards for determination of re- 
sistance of plastics to mould, loss 


developing 


of plasticizer in ventilated ovens, 
stress cracking of polyethylene, 
and thermal stability of polyvinyl 
chloride. 

Working Group 7 on Prepara- 
tion of Test Specimens organized 
a task group to prepare a stand- 
ard describing a mold for speci- 
mens of thermosetting materials 
and the cutting of specimens from 
molded sheet. 

Working Group 8 on Electrical 
Properties considered various 
documents relating to dielectric 
strength, insulation resistance, 
tracking, dielectric constant, dis- 
sipation factor, and electrolytic 
corrosion, and prepared recom- 


mendations concerning these 
properties for submission to 1EC, 
TC 15, which meets in New Delhi, 
India, in November. 

Working Group 9 on Specifica- 
tions initiated the development of 
a specification for phenolic mold- 
ing materials to cover grades for 
the following types of application: 
1) general purpose, 2) mechani- 
cal, 3) heat resistant, 4) electrical, 
and 5) chemical. Other materials 
scheduled for early consideration 
are industrial phenolic laminates, 
rigid PVC, and polyethylene. 


Tenth group organized 


A resolution to organize a new 
Working Group on Cellular Ma- 
terials was approved at the sec- 
ond plenary session of ISO/TC 61. 
The work of this new group will 
be coordinated with that of Work- 
ing Group H on Flexible Cellular 
Materials of ISO/TC 45 on Rub- 
ber under the aegis of a Joint 
Coordinating Body. 

The 1961 meeting of ISO/TC 
61 will be held in Turin, Italy, 
Oct. 2-7, and the 1962 meeting in 
Warsaw, Poland.—End 








NOW- get the advantages of Continuous Belt Processing 


_ 


in 
WIDTHS UP 
TO 85’ 


“Metalsmiths” stainless steel (18-8) 
endless belts in extra-wide sizes open 
wider opportunities for continuous 
heating, cooling, curing, drying and 
setting of plastic and rubber sheets, 
flooring, tiles, matting, laminates, 
coatings and similar flat products. 


Wider belts provide perfect, continu- 
ous curing, without overlap areas. 
Choice of gloss or matte finished sur- 
faces which impart automatic contact 
finish to products. 


Widths to 58” in one piece, 
no center seam, any length. 


Extra-wide sizes to 85” with 
longitudinal weld at center, fin- 
ished smooth and invisible. 





METALSMITHS 


STAINLESS STEEL 


ENDLESS CONVEYOR BELTS 








Consult our engineers on the possibilities 
for your products, without obligation. 


METALSMITHS 558 White Street 
Specialists in Stainless Steel Fabrication 


Orange, N. J. 
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Film Producers... 
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a 10¢ per |b. edge trim loss 
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must in modern extruder plants—because it 


means real profits from the day. it is installed. "ee Racuulle Company | 


This new, efficient recycling system reclaims 

Garden City, New York 
edge trim (without downgrading film)—elimi- 
nates waste—and puts more profit into your 


plant. In most cases, the FOREMOST Recycling 


Mail this coupon today 


System pays for itself in 90 days. Write today 
for full details. FOREMOST MACHINE BUILDERS, INC. 


Dept. MP-5 Box 95, Livingston, N. J. 


Send me more information on the new 
FOREMOST Edge Trim Recycling System 
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~ YOURE 
AMONG 
THE 
LEADERS 
WITH 
BIPEL| 


If you use Bipel equipment you're a 
leading molder .. . or on the way 
up. Bipel molders are not leaders 
because they chose Bipel. They 
chose Bipel because they are 
leaders .. . first to specify the 
finest system of hydraulic molding 
... first to demand the utmost in 
operating economy and production 
output. Why not write today for 
full information. 


Demonstrations and Services at Tiverton 
AD B. |. P. ENGINEERING LTD., 
Sutton Coldfield, England 

CANADA: John Sperling & Co. 


739 Mountain St., Montreal 3, Que. 


RALPH B. SYMONS ASSOCIATES, INC. 


3571 Main Road, Tiverton, R. |. 


HORIZONTAL HYDRAULIC PREFORMERS 
BIPEL Preformers are available in four 
models, with variable pressure ranges from 
13 to 155 tons (2000 to 600 strokes per 
hour). Preforms up to 6 Ibs. may be pro- 
duced, handling a ton of material per hour. 
Up to 21,000 small preforms per hour are 
possible with multi-punch models. 


COMPRESSION-TRANSFER PRESSES 
BIPEL Presses offer 8 variable pressure 
ranges from 10 to 660 tons individual 
or multiple installations with central drive 
systems fully or semi-automatic, or 
manual controls. New fully automatic units 
are available up to 20, 70, 170 or 225 tons 
pressure . . . require no more floor space 
than standard press with operator. 








Electro-erosion 
(From pp. 109-114) 


advantages of the process ex- 
plained in the text often result in 
economic advantages as well. In 
some cases it is possible to save 
as much as 75% in the time 
and effort required to make a 
given mold by the more conven- 
tional methods. 

Molds shown in Fig. 9, p. 114, 
along with the electrodes used to 
cut the cavities and parts made 
in the molds, are good examples 
of the savings possible. When one 
considers the amount of section- 
ing and hand labor that would 
have been required to finish these 
molds using conventional cutting 
tools, and then considers that 
these molds were cut to toler- 
ances of + or —0.0002 in. and a 
finish of 10 to 15 pin. directly into 
a hardened steel block, the time- 
saving advantage of electro-ero- 
sion is apparent. Figure 10, p. 
114, shows another plastic part 
and the two copper electrodes 
used to cut the finished cavity 
which produced it. 

It is obvious from the illustra- 
tions presented that, in the case 
of very complex molds, many 
electrodes are often necessary to 
produce the many cavity configu- 
ration combinations required to 
complete the mold. These, of 
course, represent an investment 
in terms of the man-hours re- 
quired to machine the electrodes 
themselves. For this reason, it 
should be apparent to the reader 
that electro-erosion is not always 
the cheapest or best way to make 
all molds. Each molding machin- 
ing problem will have to be care- 
fully analyzed to determine 
whether conventional machining 
techniques or _ electro-erosion 
methods are the optimum answer 
in each case. 

In general, for simple cavities 
of regular shape and which will 
obviously require little hand 
work, conventional cutting ma- 
chines which actually cut metal 
at much faster rates are probably 
the best answer. For example, a 
simple cylindrical cavity, which 
can either be turned on a lathe 
or easily cut in a drill press, will 
probably be cheaper to produce 
by the conventional cutting equip- 
ment. On the other hand, if one 
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wanted to produce a_ square, 
sharp-cornered, gear shape, nar- 
row slot or a sharp-pointed star 
pattern cavity, it would probably 
be cheaper and faster to use elec- 
tro-erosion. 

In many cases the best answer 
will be a combination of the two 
methods, using conventional cut- 
ting machines for rough shaping 
and using electro-erosion for fine 
finishing. 

Another cost consideration is 
the initial cost of the equipment. 
Electro-erosion machines repre- 
sent an investment of between 
$15,000 and $25,000 or more each, 
depending on the accessories and 
special features desired. This 
compares to an average of any- 
where from $1,000 to $10,000 for 
conventional cutting equipment 
of various types and sizes. How- 
ever, although the initial invest- 
ment is greater, the savings which 
can be realized in terms of lower 
production cost often offset the 
initial expense of the machine, 
especially when complex mold 
work is called for. 

Another saving arises from the 


use of electro-erosion in that it 
is a machine that a man can learn 
to operate in a short time and the 
investment in operator training 
is considerably reduced. This is 
becoming increasingly important 
in view of the current shortage of 
skilled toolmakers resulting from 
the demand outstripping the sup- 
ply. Since it takes many years to 
create a good toolmaker, relief of 
this situation is not visible in the 
near future. 


Summary 


Based on the discussion above, 
electro-erosion represents a major 
advance in the technology of 
building plastics molds. Because 
of the high precision and high 
quality of the complex molds 
which can be made using electri- 
cal discharge machines, it is a 
process which is expected to find 
widespread use in the plastics in- 
dustry. In addition to quality and 
precision, its ability to cut cavi- 
ties which were either too costly 
or impossible to cut by conven- 
tional methods also promises to 
open up new applications for plas- 


tic molded parts. The technique 
will require some changes in mold 
builder’s production routines and 
methods resulting from the use 
of a new cutting tool, the electro- 
erosion electrode. The use of the 
electrodes will require the mold 
maker to visualize cavity-cutting 
jobs in terms of the number and 
types of electrodes which will be 
required. However, this should be 
an easy task for the mold engi- 
neers who are accustomed to 
working in terms of complex spa- 
tial relations. 

It is doubtful if electro-erosion 
will obsolete in any way the use 
of conventional metal-cutting 
tools. In fact, conventional metal- 
cutting machines will still outper- 
form the electro-erosion machine 
on most of the simpler cavity- 
cutting problems. Rather, the ad- 
dition of the electrical discharge 
cutting machine to the mold 
maker’s tool box will make pos- 
sible the more efficient use of 
conventional cutting equipment 
and, in some cases, it will speed 
up the over-all mold-making 
process.—End 
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Our continued program of expansion and plastic 


diversification in chemicals manufacturing has 
created the following professional opening: 


PLASTICS ENGINEER 


. .. Graduate engineer with good scholas- 
tic background and recent experience in 
the chemical, mechanical, and electrical 
aspects of plastics extrusion, fabrication 
and processing equipment. The position 
involves the supervision of a pilot plant 
group in research and development of 
polyethylene compositions. 


welding 
production! 
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MR. BENSON BIRDSALL 
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Behavior—Part II 


From pp. 147-154) 


analysis presented, it appears that 
the desirable properties and char- 
acteristics of ablative plastics are: 

1. The organic resinous mate- 
rial should degrade into large 
volumes of gaseous products. 
These pyrolytic vapors should be 
of low molecular weight, high 
heat capacity, and high diffusion 
coefficient. 


2. For 


strong and porous surface char 


carbonizing resins, a 
should be formed with the amount 
of char depending upon the na- 
ture of the heating environment. 
This carbonaceous residue should 
serve to insulate thermally the 
remaining substrate plastic. It 
should be capable of reaching a 
high temperature and be of high 
emittance for appreciable radiant 
emission, 

3. The inorganic reinforcements 
of a plastic composite should me- 
chanically reinforce the intact 
and residual char materials, and 
prevent shock 


thermal failure 


These reinforcements should also 
possess a high specific heat, high 
melting temperature, high melt 
viscosity, high surface 
and vaporization 


tension, 
temperature 
close to the melting temperature, 
as well as large endothermic 
heats of phase changes. 

4. The initial ablative plastic 
and its residual products should 
have a low thermal diffusivity to 
minimize heat penetration into 
the substrate material. 

5. Surface removal during in- 
teraction of the material with its 
environment should be uniform 
and should result in a smooth 
ablating surface. 

Plastics absorb and dissipate 
heat during re-entry by the com- 
bined action of the 
mechanisms: 


following 
internal heat con- 
duction and storage in the solid 
body, convection in the liquid 
layer if one exists, mass transfer 
in the boundary phase 
transitions, radiant energy trans- 
port, and chemical reactions. The 
amount of energy expended by 
each process depends upon the 


layer, 


materials’ properties and the na- 
ture of the heating environment. 

Additional materials research is 
required to provide a thorough 
understanding of the behavior of 
various plastics in very high tem- 
perature environment, and to im- 
prove existing materials. Studies 
on the thermokinetics of plastics 
degradation and on the homo- 
geneous and heterogeneous reac- 
tions of ablating plastics are ex- 
pected to contribute greatly to our 
future knowledge. 
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COMPLETE CONVEYING SYSTEMS 
FOR ALL PLASTIC MATERIALS... 


And now a NEW Drying Hopper 


Completes a system that gives you better products and better 


production. 


@ Uniform flow of material without channeling, 
@ Easy cleaning during material changes. 


®@ 10 capacities—50 to 1000 Ibs. 


Drying Hoppers provide more efficient distribution of hot, 
dehumidified air delivered from Whitlock Dehumidifying Dryers. 


® Dryers in 3 standard models supply dehumidified air to — 20° 
dewpoint and lower. Drying capacities to 600 Ibs. per hour. 
There's a plastic materials conveying system to fit your needs. 

® Pneumatic Conveyors in 20 standard models—automatic or 
manually controlled—large capacity models—bulk handling 
models—capacities up to 2000 pounds per hour. 


®@ Dust-free Vacuum Conveyors. Capacities to 8000 Ibs per hour. 
And for unusual conveying problems, Whitlock custom-designed 
equipment is also available. Write for catalog of complete line. 


WHITLOCK ASSOCIATES 


21655 COOLIDGE HWY. 
OAK PARK 37, MICH. 


Citlock 





INC. 


60-A 





ORYING 
wOPrERS 





MODERN PLASTICS 








and M. Dole, Journal of the 
American Chemical Society 77, 
4771-74 (1955). 

22. “Thermochemical Studies on 
Fluorocarbons,” H. Duus, Indus- 
trial and Engineering Chemistry 
47, 1445-49 (1955). 

23. “Pyrolysis of Polytetrafluor- 
oethylene,” J. Siegel and L. Muus, 
American Chemical Society Meet- 
ing, held in Atlantic City, N. J. 
(Sept. 1956). 

24. “Analysis of Some of the 
Physical and Chemical Properties 
of Silica (SiO.) of Importance in 
Ablation Behavior,” H. Schick, 
Avco-Report RAD-TR-2-59-6 
(Oct. 27, 1958). 

25. “Heat Transfer at the For- 
ward Stagnation Point of Blunt 
Bodies,” E. Reshotko and C. 
Cohen, NACA TN 3513 (July 
1955). 

26. “The Binary-Mixture Boun- 
dary Layer Associated with Mass 
Transfer Cooling at High Speeds,” 
J. Baron, MIT Naval Supersonic 
Laboratory Technical Report 160 
(May 1956). 

27. “An Experimental Study of 
the Effect of Mass Injection at 
the Stagnation Point of a Blunt 
Body,” H. McMahon, Guggen- 
heim Hypersonic Research Me- 
morandum 42 (May 1, 1958). 

28. “Mass Transfer Cooling 
Near the Stagnation Point,” L. 
Roberts, NACA TN 4391 (Sept. 
1958). 

29. “A Theoretical Study of 
Stagnation-Point Ablation,” L. 
Roberts, NACA TN 4392 (Sept. 
1958). 

30. “Vaporization Into a Hyper- 
sonic Laminar Boundary Layer,” 
S. Seala, J. Aero. Sci. 25, 655-56 
(Oct. 1958). 

31. “Stagnation-Point Shielding 
by Melting and Vaporization,” L. 
Roberts, NASA Report 10 (Apr. 
1959). 

32. “Mass Transfer Cooling in a 
Steady Laminar Boundary Layer 
Near the Stagnation Point,” A. 
Hayday, 1959, Heat Transfer and 
Fluid Mechanics Institute, pp. 
156-70 (June 11-13, 1959). 

33. “A Theory for the Ablation 
of Glassy Materials,’ H. Bethe 
and M. Adams, J. of Aero/Space 
Sci. 26, 321-28 (June 1959). 

34. “Ablation of Glassy Mate- 
rials for Laminar and Turbulent 
Heating on Blunted Bodies of 
Revolution,” H. Hidalgo, Avco- 


DECEMBER 1960 





Exclusive U. S. Agents 
TROISDORF PLASTICS 
Dynamit Nobel A. G. 
Troisdorf (Bez. Kolin), W. Germany 


READY ... RELIABLE... 


was there... 


No, this is not second childhood, but a 
symbol of the thoroughness of RC per- 
formance control. Maybe we can’t solve 
every problem for every molder, but when 
this doll gets into a little girl’s hands, we 
know she'll be able to take scrubbing and 
a good deal more affectionate abuse. In 
every instance our ability to come up with 
the right properties for your basic prod- 
ucts is the result of consistent testing 
and experience. RC Plastisols, Plasti- 
cizers, Comonomers, and Insular Vinyl 
Polymers and Copolymers can be utilized 
in a vast range of applications. We invite 
your inquiries for advice, technical bul- 
letins and samples. Whether we have the 
final answer in stock or we come up with 
a modified or custom-made formula, the 
quality and performance of your product 
will prove ... RC was there! 


Now available: New booklets on ‘‘RC Plasticizers and 
Comonomers,” “insular Polymers and Copolymers.” 


RC SERVING AMERICAN INDUSTRY SINCE 1930 


RUBBER CORPORATION OF AMERICA 


New South Road, Hicksville 1, N.Y. Sales Offices: New York + Akron +» Chicago + Boston 


199 





Look what you can’t see... 


In a Paterson Overlay Paper you 
can’t see the paper. You can see the 
attractive metal-fleck pattern... and 
that’s all you can see after the paper 
is saturated with laminating resin. 
The disappearing act is consist- 
ently dependable in any Paterson 
Overlay Paper. Near-sterile plant op- 
erating conditions, strict pulp control 
and Paterson water filtration tech- 


niques help make the difference be- 
tween any of these papers and paper 
produced anywhere else. 

Paterson Overlay Papers are avail- 
able in the plain whitest white of any 
such papers—or with decorative 
metallic and colored plastic additives. 
Either way, the paper transforms to 
a transparent surface that resists 
heat, wear and abrasion. 


“Something Special in Papers” 


PATERSON 


| PENNSYLVAN 


PARCHMENT PAPER CO. 





Everett Research Laboratory Re- 
search Note 146 (June 1959). 

35. “Effect of Fluid Injection on 
the Compressible Turbulent 
Boundary Layer. Preliminary 
Tests on Transpiration Cooling of 
a Flat Plate at M = 2.7 with Air 
as the Injected Gas,” M. Rubeson, 
C. Pappas and A. Okuno, Na- 
tional Advisory Committee on 
Aeronautics Report No. RM 
A55119 (Dec. 21, 1955). 

36. “An Analysis of the Tur- 
bulent Boundary-Layer Charac- 
teristics on a Flat Plate with Dis- 
tributed Light-Gas Injection,” 
M. Rubeson and C. Pappas, 
Natl. Advisory Committee on 
Aeronautics TN 4149 (Feb. 1958). 

37. “Convective Heat Transfer 
with Mass Addition and Chemical 
Reactions,” L. Lees, Combustion 
and Propulsion Third AGARD 
Colloquium, pp. 451-98, Pergamon 
Press Ltd., London, England 
(1958). 

38. “Combustion in the Laminar 
Boundary Layer of Chemically 
Active Sublimators,” M. Denison 
and D. Dooley, Aeronutronics 
Publication No. U-110 (Sept. 23, 
1957). 

39. “Combustion in the Tur- 
bulent Boundary Layer of Chem- 
ically Active Sublimators,” M. 
Denison, Aeronutronics Publica- 
tion No. U-166 (Mar. 10, 1958). 

40. “Experimental Ablation 
Rates in a Turbulent Boundary 
Layer,” H. Denison and E. Bart- 
lett, Aeronutronics Publication 
No. 702, (Nov. 1, 1959). 

41. “Mass Transfer Cooling 
with Combustion in a Laminar 
Boundary Layer,” J. Hartnett and 
E. Eckert, 1958 Heat Transfer and 
Fluid Mechanics Institute, pp. 
54-68 (June 1958). 

42. “Boundary Layers with 
Chemical Reactions Due to Mass 
Addition,” C. Cohen, R. Brom- 
berg, and R. Lipkis, Jet Propul- 
sion 28, 659-68 (Oct. 1958). 

43. “Heat Transfer in Bound- 
ary Layers with Chemical Re- 
actions Due to Mass Addition,” 
R. Bromberg and R. Lipkis, Jet 
Propulsion 28, pp. 668-74 (Oc- 
tober 1958). 

44. “Thermal Degradation of 
Reinforced Plastics During Hy- 
personic Re-Entry,” S. Scala, 
General Electric-MSVD Report 
Number R59SD401 (July 22, 
1959).—End 


MODERN PLASTICS 















Reifenhauser 





Extrusion Plants 
for the Manufacture 


of Corrugated Sheeting 














R if ha 
eElteatis sia’ Troisdorf 


enfab ) re) 


er K 


West. Germany 





Ss 


Representative for sales and service in USA and Canada: 


HEINRICH EQUIPMENT CORP. 


11] Eighth Avenue, NEW YORK 11, N.Y. 





Uwe 
PRODUCTS | 


f y 


Pa 
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your new extender of profit! 


Another first in secondaries! CONOCO H-35 is the new % EXCEPTIONAL LIGHT AND HEAT STABILITY 
extender of profit for cost-conscious producers of polyvinyl + WATER-WHITE COLOR 
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your polyester hand lay-up problem, you can depend on a complete 
line of Interchemical polyester resins and accessories to save you 
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Mold flow 


(From pp. 117-120) 


the time measured from the in- 
stant the flow entered the cavity. 
The abscissa in Fig. 3 is the time 
measured from the instant the 
pressure was applied to the sys- 
tem. The experimental conditions 
for curves in Fig. 3 are shown in 
Table III, p. 119. 

Equation 19 is equivalent to the 
linear relationship between V and 
X that are shown in Figs. 4 and 5, 
p. 120, where this same data are 
plotted. 

It is seen in Fig. 3 that the iso- 
thermal distance-time curves 
diverge increasingly from the 
measured value as time increases. 
These curves were computed from 
the equation for isothermal flow 
(3), with the rheological con- 
stants evaluated at the entering 
polymer temperature of 325° F. 
The isothermal curves give an in- 
finite fill-out. 

The non-isothermal computa- 
tions are seen to give an excellent 
prediction of the length of flow in 
both experiments over the range 
in which these computations were 
carried out, even though the heat 
transfer in the channels preceding 
the cavity was neglected. 

A clearer picture of the results 
is obtained by considering the 
velocity - distance _ relationships 
shown in Figs. 4 and 5. The non- 
isothermal calculations are seen 
to do a much better job than any 
of the isothermal equations since 
the isothermal equations give an 
infinite fill-out for any tempera- 
ture. It is clear from this manner 
of presentation that the non-iso- 
thermal calculations have covered 
a major part of the flow and it is 
not difficult to extrapolate and 
find that the predicted fill-out is 
16% high in run 1 and 10% high 
in run 2. This agreement is con- 
sidered to be entirely satisfactory 
considering the approximations 
that were used. 

When similar computations 
which neglected heat transfer in 
the channels were carried out 
with runs in which longer chan- 
nels were used, the predicted 
lengths were considerably greater 
than measured, so the somewhat 
high predicted fill-out in these 
short channels could be attrib- 
uted to the small heat transfer 
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which takes place before the cav- 
ity is reached. 

However, the differences be- 
tween the computed and experi- 
mental results could also be 
caused in part by the approxima- 
tions used inside the cavity. It is 
obvious, for example, that the 
slab-like flow assumption which 
was used to compute the heat 
transfer in the cavity cannot be 
correct in its details, for the his- 
tory of any particle is usually 
quite different from that which 
was assumed. 

Nevertheless, since part of the 
discrepancy between computed 
and experimental fill-out must be 
due to the heat transfer in the 
channels, it must be concluded 
that the gross flow process, as 
measured by the mean velocity, is 
adequately described by the pres- 
ent model. Consequently, rela- 
tively minor modifications of the 
present program should allow 
prediction of the flow in more 
complicated geometries of the 
type encountered, for example, in 
injection molding. And since there 
is no reason to expect the proced- 
ure to be limited to polystyrene, 
it should be possible to predict 
the flow of a variety of other ma- 
terials as well. 
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... not once, but twice !_ premier 


Premier Vacuum Process Corp.* is growing fast in custom 

metallizing. The company purchased its first 72” Stokes 

Metallizer in 1955, the second in 1957, and the third in 1960. 

Today, these three Stokes metallizers are working around 

the clock finishing a wide range of products from plastic 

flashgun reflectors to toy musical instruments. Approximately 

21,000 small parts per hour can be metallized in the three 

aire eer machines. Only an operator 
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operate all three metallizers. 

Premier, like so many other 

leading finishers, has found 

that an investment in a Stokes 

metallizer is worth repeating 

because it pays off in quality 

products at high production rates and low operating costs. 

Write today for literature on Stokes complete line of metal- 

lizing equipment, and for a discussion with a Stokes repre- 
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vacuum equipment division 


F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 





adco’s @ila, \ie ul. 


Fog wanantecd 


OY 


EVERYTHING IN STOCK .. 


REPLACEMENT 
PART SERVICE 


REED-PRENTICE 
INJECTION MOLDING MACHINES 


. SHIPMENTS 
MADE WITHIN 2G HOURS 


Save Down Time + Money * Trouble 


CYLINDERS and SPREADERS 


CYLINDERS — SPREADERS 





48 hour cylinder repair service in- 
cluding replacement of spreader (if 
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Silane coupling agents 
(From pp. 135-142) 


bonds between the water mole- 
cules. Organic contaminants and 
dissolved gases are present(7). 
The fact that much of the water is 
tenaciously bound is indicated by 
the fact that it cannot be removed 
except by long exposure of the 
glass to high temperature (840 to 
930° F.) and high vacuum(7,8). 
This tightly bound water is prob- 
ably present as a silica-gel-type 
structure on the glass surface. It 
is possible that E-glass employed 
in fiber glass manufacture be- 
haves differently than ordinary 
glass because of its high silica 
content and absence of alkali met- 
als. In a recent communication 
from the Owens-Corning Fiber- 
glas Corp.(9), it was stated that 
E-glass, a water-durable type, 
does not absorb water as do the 
more water-sensitive types em- 
ployed by DeBye(8) and others. 
However, some water or silica 
hydrate is no doubt necessary to 
hydrolyze the silane chloride or 
ester, resulting in a Si-O-Si bond 
to the glass surface. 

Laminates were made with glass 
cloth dried at 840° F. under high 
vacuum for 4 to 6 hr. to determine 
whether any improvement in lam- 
inate properties could be ob- 
served. Laminates were prepared 
using no silane, silane in the 
resin, and silane reacted with the 
glass prior to formulation. Under 
these conditions the bulk of the 
water should be removed leaving 
a “clean” glass surface for reac- 
tion with the silane. 

Drying glass cloth at this higher 
temperature immediately pro- 
duced a darkening due appar- 
ently to the degradation of organic 
matter at the surface. This was 
easily removed by heating in air 
at 840° F. for several hours be- 
fore evacuating. 

Data obtained using glass cloth 
dried at 840° F. are shown in 
Table VII, p. 142, contrasted with 
control samples prepared simi- 
larly, but with the cloth dried at 
212° F. and with no precautions 
to exclude atmospheric moisture 
during lay-up. It may be noted 
that the extreme drying produced 
some increase in dry flexural 
strength in all cases, but the im- 
provements are not great. Some 
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New plastic materials, compounds 
and processes described in your 
1961 Modern Plastics Encyclopedia 


What's new in plastics? This “how-to” book 


tells you everything you need to know. 


N...,, revised and completely 
up-to-date, the 1961 Modern 
Plastics Encyclopedia Issue brings 
you authoritative information on 
all plastics materials. How to 
select the right plastics for the 
right job... how to mold the new 
foamed plastics . . . how to choose 


forcing material passing through impreg 
ng resin is just one step in manufacture 


f high-pressure laminate 


a high-pressure laminate? You'll 
find the answer to these and hun- 
dreds of other important ques- 
tions in the Modern Plastics 
Encyclopedia for 1961. That’s why 
it’s the standard workbook of the 
plastics industry the world over. 


LATEST INFORMATION 


This 1961 issue contains a total of 
1374 pages of information on plas- 
tics .. . from 112 pages on resins 
and molding compounds to 64 
pages of technical data charts. 
What’s more, it offers a coordi- 
nated group of operating manuals 
that tell how to successfully set 
up an injection molding, extrud- 
ing or compression molding line 

and how to keep it running 
smoothly and profitably. 

In addition, the 1961 Modern 
Plastics Encyclopedia Issue offers 
basic information on the machin- 


ery and equipment used for each 
type of plastics processing—in- 
cluding over 60 pages of specifica- 
tions on molding, extruding, sheet 
forming and blow molding ma- 
chines. 


ARTICLES AND CHARTS 


And this 1961 edition contains 
over 50 brand-new articles and 
charts. For example, there’s a 
designer’s guide to plastics prop- 
erties that tells you how to design 
an end product that will take ad- 
vantage of the specific electrical, 
corrosion resistance, strength and 
light-transmitting qualities of 
available plastic materials. Then, 
there’s information on how to 
protect plastics from attack by 
light and heat—including data on 
antioxidants, stabilizers, ultra- 
violet light absorbers and flame 
retardants. 


Photo illustrates different behavior patterns 
of light in transporent plastics 


Or, suppose you have to choose 
a laminate. A three-page table 
ties in specific physical properties 
and recommended applications 
with the most commonly used 
grades of high-pressure laminates. 
SPECIAL REPORTS 
Special reports in the 1961 Mod- 
ern Plastics Encyclopedia assure 
you of the very latest information 
on a wide variety of topics. 


Plastic dishes feature lustrous, durable finish 
show great promise of developing into an 
important market for polypropylene 


There’s a special report on poly- 
propylene film and sheeting, an- 
other on the irradiation of 
plastics. And there’s a current 
survey of foamed plastics and a 
special report on molding plastics 
foams, too, to mention just a few. 


STANDARD WORKBOOK 


Yes, it’s all here—in up-to-date 

easy to read form. Everything you 

need to know about plastics you'll 

find in the 1961 Encyclopedia. 

Make it your business advisor, 

cost consultant, production tool, 

technical informant and purchas- 

ing guide. You'll be glad you did. 
If you are not already a sub- 

scriber to Modern Plastics maga- 

zine (present subscribers auto- 

matically receive a copy of the 

complete Plastics Encyclopedia 

Issue), write to Subscription 

Manager for in- 

formation on a ee 

how to get your 

own personal 

copy today. Mod- 

ern Plastics, 575 

Madison Avenue, 

New York 22, 

New York. 
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improvement in wet flexural 
strength when using the water- 
free glass is also indicated. Im- 
provement in the clarity of lami- 
nates prepared with the dried 
glass was considerable when the 
silane was employed. 


Discussion 


The literature indicates that the 
vinyl group of the CH:»=CH-Si== 
structure polymerizes with diffi- 
culty(1). This is true whether 
the vinyl siloxy group exists as 
an ester or as the condensed 
siloxane. It should be realized, 
however, that a siloxane formed 
from vinyl silicic acid has many 
vinyl groups in each molecule and 
copolymerization of only one 
vinyl group with the resin con- 
stitutes a chemical bond. 

Although styrene is less reac- 
tive towards vinyl siloxanes than 
are more polar vinyl monomers 
such as acrylonitrile, vinyl ace- 
tate, and vinyl chloride(10), our 
work with styrene-VTES mixture 
indicates considerable copolymer- 
ization occurs at 225° F. and 
higher temperatures. In a typical 
resin-glass system such as that 
of a polyester-styrene, the mass 
action effect of the high propor- 
tion of styrene as compared to the 
vinyl silane coupling agent should 
favor more complete copolymeri- 
zation of the silane than when an 
equimolar mixture is used as was 
the case involving our various 
experiments. 

The polyester itself would ap- 
pear not to copolymerize with a 
vinyl silane coupling agent dur- 
ing normal curing conditions. 
However, once the styrene reacts 
with the vinyl silane agent, it is 
then brought into the styrene- 
polyester matrix. 

The polymer resulting from the 
reaction of resin constituents with 
the coupling agent may well be of 
low molecular weight, even liquid 
in nature. Such a bond would 
contribute to the strength of the 
reinforced plastic largely by mak- 
ing possible better “wetting” of 
the glass by the resin, but should 
make a major contribution to 
water resistance. However, when 
using a more reactive unsaturated 
silane, such as that containing the 
styrene nucleus, more complete 
reaction of the coupling agent with 
the resin to give higher molecu- 
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lar weight copolymers and tri- 
polymers should result and lami- 
nates of higher strength should 
be formed than when using the 
vinyl silane. Based on our limited 
data, this does not appear to be 
the case. Use of the styryl silane 
may be advantageous for room 
temperature cures. However, wa- 
ter resistance of laminates em- 
ploying the styryl silane coupling 
agent is actually inferior. This 
is likely due to incomplete coating 
of the glass surface by the styryl 
silane due to hindrance by the 
large styryl or styryl-ethyl group. 
Even though strong chemical 
bonding may exist, the small wa- 
ter molecules are able to pene- 
trate to the unprotected portions 
of the glass surface. 

If the silane is added as an ester 
in the resin, its solubility should 
be marginal so that it will migrate 
to and coat the glass when con- 
tacted. This is emphasized in 
Table V, where better strengths 
were obtained with the hydrolyzed 
triethoxysilane than when it was 
added in a dry resin. 

The good results obtained 
with dimethyl vinyl chlorosilane 
(Table VI) indicate that a con- 
densed siloxane structure is not 
necessary in order to get good 
water resistance. Theoretically, if 
two molecules of such a silane 
should condense, it would be im- 
possible for the dimer to react 
with the glass surface. The attain- 
ment of equally good water re- 
sistance without siloxane forma- 
tion when using a monofunctional 
vinyl silane is a somewhat differ- 
ent picture than is usually pre- 
sented as to how the silane func- 
tions in improving the strength 
and water resistance of glass 
laminates. It was observed from 
the several laminates made from 
glass cloth containing the vinyl 
dimethyl silane finish that highly 
uniform results were obtained 
when using this finish. This was 
true for specimens cut from a 
given laminate as well as speci- 
mens from two different laminates 
prepared under like conditions. 
Flexural values checked within 
about 1000 p.s.i. Adhesion of the 
silane to the glass by single bond- 
ing without the possibility of 
siloxane formation should result 
in a more uniform finish on the 
glass surface. This appears to be 
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IBERITE 


Reinforced phenolics 
at work... 


4” 
ELECTRIC AUTOLITE 
distributor bowls 


Electric Autolite of Toledo needed a 
plastic molding compound for igni- 
tion distributors in automotive and 
industrial engines. The molded part 
must maintain rigid dimensional tol- 
erances under very adverse condi- 
tions of temperature and humidity. 
Autolite specified Fiberite No. X-2414 
cotton fiber reinforced phenolic, 
Here is Autolite’s report: 


1 Dimensionally stable 
2 Impact resistant 

3 Heat resistant 

4 Corrosion resistant 
5 Light weight 

6 Easily machined 


EXPLORE FIBERITE 


If you need a reliable molding compound 
with excellent electrical and mechanical 
properties plus the best in resistance to 
shock, chemicals and heat, explore Fiberite., 

We have formulations to fit a variety 
of applications. Our research depart- 
ment is at your disposal. Write for the 
Fiberite catalog, 
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Vinyl - Polyethylene - Nylon 


On Nylon, Synthetic 
and Wool Carpeting... 


the case when using the vinyl 
dimethyl silane. 

Use of divinyl silane finish on 
the glass has consistently resulted 
in superior water resistance prop- 
erties. Additional data on the use 
of divinyl silane support those 
cited in Table VI in that loss in 
flexural strength after immersion 
in boiling water for 1 wk. is only 
a few thousand p.s.i. In another 
example, a laminate was prepared 
with heat-cleaned 181 glass cloth 
that had been treated with divinyl 
dichlorosilane. The resin used was 
all-hydrocarbon in nature, but 
somewhat different than that 
used with the laminates cited in 
Table VI. Data from the 181-cloth 
laminate included the following: 


was rendered substantially water- 
free by heating at 840° F. under 
an excellent vacuum and then 
contacted with vinyl trichlorosi- 
lane prior to exposure to the at- 
mosphere. Even under these 
drastic conditions of heat and 
vacuum, enough hydroxyl groups 
remained on the glass surface to 
react with the silane. Unreacted 
silane was removed by washing 
with anhydrous methanol. It is 
likely that a certain concentra- 
tion, presently unknown, of hy- 
droxyl groups must exist on the 
glass surface in order to get 
maximum _ effectiveness when 
treated with a given silane. In any 
case, much better strength and 


water resistance were obtained 
when using a vinyl silane with 
the “anhydrous glass” as com- 
pared to when no silane was used. 
Although the data are too meager 
to make firm conclusions, it 
would appear that the E-glass 
does have a layer of silica gel on 
the surface, and as_ expected, 


STAT-EZE overcomes the 
annoyance of static accu- 
mulation and resoiling prob- Per 
lems. It is easy to apply by Original 59,500 
a a. Boiled in water 
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reduces the static charge on 7 days 56.500 
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from synthetic fibres. 


For Polyethylene 


extrusions and moldings... 
wherever quality specifica- 
tions require precise slip 
and reduced static charges. 
An unusual lubricant that 
improves production speeds 
... SLIP-EZE gives your prod- 
uct an attractive gloss... 
without discoloration or a 
greasy feel. FDA approved. 


For Vinyl 


films and sheeting...to sig- 
nificantly reduce tack and 
block. You can achieve 
greater efficiency and speed 
in the winding, handling and 
converting of vinyls. VYN- 
EZE will give you a new 
standard for improved tack 
and clarity. FDA approved. 


Write for prices, and technical information 


FINE ORGANICS, INC. 


Headquarters for custom synthesis; 
bench, pilot, and production scale. 
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The divinyl] silane, as expected, 
appears capable of copolymerizing 
at a lower temperature than does 
the monovinyl. Thus, it should be 
particularly advantageous for use 
with the polyesters. 

It is theoretically possible that 
the bond between resin-glass 
could fail at the coupling agent 
when it consists of a siloxane 
structure. Use of vinyl silane on 
typical glass fibers in 0.5% con- 
centration, calculated as A-172, 
should provide a layer 10 to 20 
molecules thick on the glass sur- 
face if evenly distributed. The 
surface area of glass fiber is taken 
as 880 sq. ft./lb. and the silane 
is calculated as the silanol, 
CH:=CH-Si(OH)s. Our experi- 
ments with vinyl silane used in 
concentrations up to a 4-fold dif- 
ference resulted in no appreciable 
differences in laminate strength. 
This would indicate that it is un- 
likely that fracture of the bond 
occurs in the siloxane layer itself. 

Little thought has apparently 
been given to the bond between 
the coupling agent and the glass. 
When applying the vinyl silane 
to glass as an aqueous solution, 
a maximum water film and hy- 
drated silica layer on the glass 
would result. 

Experiments are reported in 
Table VII in which the glass cloth 


heating at 840° F. is not a high 
enough temperature to remove all 
of the chemically bound water. 

It is difficult to say what the 
ultimate strength of a high-glass 
laminate could be. It should be 
appreciated that the glass fibers 
employed as the 181 fabric had 
no doubt suffered in strength in 
the weaving and other handling 
operations and the heat-cleaning 
to remove sizing. The extra 
strength realized on removing the 
water may be near the ultimate. 

Use of epoxy resins to prepare 
glass cloth laminates in the usual 
manner results, as a whole, in 
laminates of somewhat greater 
strength than when using poly- 
ester or polybutadiene-type res- 
ins. This is believed to be due 
primarily to two reasons: 

1. The epoxy resin reacts with 
the water film and silanol groups 
on the glass surface, thus sub- 
stantially removing this barrier 
between resin and glass and 
chemically bonding to the glass. 

2. Since epoxy resins condense 
linearly as well as crosslinking, 
the resin casting is of relatively 
high strength. 


Conclusions 


Although more work is obvi- 
ously needed to clarify the factors 
which limit the strength of the 
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Offers a Complete Service-in-Depth 
for Users of Plastic Materials 


Celanese Polymer Company offers manufacturers, High, Medium and Low Density 

; POLYETHYLENE 
molders and product designers a comprehensive 
plastics service that includes assistance in applica- CELLULOSE PROPIONATE 
tion and design, plastics selection and product test- CELLULOSE ACETATE 


ing ... laboratory and field service . . . and prompt POLYESTER RESINS 


deliveries from strategically located warehouse Acetate, Propionate and Triacetate 


facilities. CELLULOSE FLAKE 
* * * 
Celanese Polymer Company is a Division of Celanese Corporation of America. TECHNICAL SERVICE 





molding compounds 


and resins solve a wide 
variety of design problems 


FORTIFLEX A Complete Range of Polyethyienes 


Resins ranging from high to low density. There are four basic 
Fortiflex types: Series A, B, C, and D. Fortiflex A and B available 
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Fortiflex C and D available in natural only. Applications: house- 
wares, appliances, automotive and electrical parts, wire insula 
tion, pipe, toys, containers, paper coating, film and sheet 
FORTICEI Cellulose Propionate 
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eee 


for formulating and molding pre-mix and matched die parts. 
Applications: Boats, refrigerator doors, truck bodies, cooling 
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Specific applications include lacquer for paper, wire, and flash- 
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injection molding of tool handles, tubing, and toys; and binders 
for color concentrates. 
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resin-glass bonds when using a 
vinyl silane coupling agent with 
a peroxide-catalyzed resin sys- 
tem, the following conclusions are 
indicated: 

1. Chemical bonding of the 
vinyl silane to the resin may or 
may not occur, depending on cur- 
ing conditions. 

2. If good chemical bonding of 
resin to coupling agent results, 
the weaker bond may be between 
the coupling agent and the glass. 

3. It would appear that a sub- 
stantial improvement could be 
made in glass-reinforced plastics 
of the polyester and polybuta- 
diene types if glass fiber free of 
moisture were available for use 
and if cure conditions were chosen 
so that a high degree of copoly- 
merization of the coupling agent 
and the resin results. 
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News and interpretations of the news 


Section 2 


(Section 1 starts on p. 41) 


Rigid polyether foams 
A two-package polyether foaming 
system for the production of rigid 
polyurethane foams has been de- 
veloped by Pittsburgh Plate Glass 
Co. Designated Selectrofoam 6504 
and 6505, the system is designed 
primarily for refrigeration appli- 
cations such as household refrig- 
erators, freezers, display cases, 
cold storage rooms, etc., and is 
also said to be advantageous for 
building panel cores, packaging, 
truck and trailer insulation, and 
refrigerator rail car insulation. 
The density of the Selectrofoam 
6504-6505 system is 1.6 lb./cu. ft. 
for open expansion foaming, or 
2.3 lb./cu. ft. for molded foam. 
Other advantages claimed are low 
water vapor transmission and 
good dimensional stability. 


Extruded polycarbonate sheets 


Rowland Products, Kensington, 
Conn., announced its first sheet 
extrusion production run of Mo- 
bay’s Merlon polycarbonate. In 
addition to exceptional mechani- 
cal strength, superior dimensional 
stability, and good electrical prop- 
erties, Merlon is transparent, has 
low water absorption, is non- 
Staining, self-extinguishing, odor- 
less, and tasteless. Now manufac- 
turers will be able to secure 
Merlon in 22- by 5l-in. sheet 
sizes in gages of 0.020 to 0.250. 
Test samples are available from 
Rowland Products for develop- 
ment studies. 


Large size PP sheet 

A polypropylene sheet, measur- 
ing 4 ft. wide, 8 ft. high, and 2 in. 
thick, has been developed by the 
Seiberling Rubber Co., Plastics 
Division at Newcomerstown, Ohio. 
Claimed to be the world’s largest 
polypropylene sheet, it is used in 
this size by fabricators to produce 
drums for the electro-plating in- 
dustry. Metal for new automo- 
biles, for example, is 
*Reg. U. S. Pat. Off. 
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through the drums for hot baths 
in either chrome or nickel plating 
solutions. 

The material called Seilon Pro, 
reportedly withstands tempera- 
tures as high as 300° F., and is 
said to have good resistance to 
corrosive chemicals. 


Giant foam blocks 

Molding equipment which pro- 
duces expanded polystyrene foam, 
ready for use, in extra-large 
blocks, is now in operation at 
General Foam Products, a sub- 
sidiary of Stauffer Chemical Co., 
Vernon, Calif. It delivers finished 
blocks and boards of Structo- 
Foam foamed plastic in a range 
of sizes up to 12 ft. long by 4 ft. 
wide by 18 in. thick. The material 
is said to be so light that a block 
of the size mentioned above 
weighs less than 80 lb.; it is be- 
coming popular for insulation and 
flotation applications in marina 
construction, according to a com- 
pany spokesman. 


Air bubble curtain aids fishing 


Polyethylene tubing has come to 
the aid of commercial fishermen. 
A compressor on the fishing boat 
forces air through submerged 
flexible PE tubing that incorpo- 
rates numerous holes. As the air 
escapes underwater and rises to 
the surface, it forms a curtain of 
air bubbles which seem to frighten 
the fish and through which they 
will not pass. This allows fisher- 
men to actually ride herd on the 
herring and drive them from deep 
water and fast currents into the 
seine nets nearer shore. The new 
technique was originated by Keith 
A. Smith, chief of the Maine Her- 
ring Exploration and Gear Re- 
search, a project of the U. S. Dept. 
of the Interior. 


Polymeric plasticizer 
A liquid vinyl plasticizer, said to 


give unusually fast fusion rates 
in vinyl formulations, has been 


developed by Hatco Chemical 
Div., W. R. Grace & Co. Desig- 
nated Hatcol 640, the new prod- 
uct has excellent permanence, 
good compatibility, and exception- 
ally low volatility, according to 
the company. It is recommended 
for use in the manufacture of 
automotive film and sheeting, re- 
frigerator gaskets, electrical tape, 
and fabric coatings, and is com- 
petitively priced at 38%4¢/Ib. de- 
livered in 2000-gal. lots. 


New electrical conduits 


Two new lines of rigid plastic 
electrical conduits have been de- 
veloped by Wheatland Electric 
Products Co., Carnegie, Pa. 

Rigid polyvinyl chloride con- 
duit is available in two types; 
Type A-Light Wall and Type 40- 
Heavy Wall. These are designed 
for installations both above- and 
underground, are gray in color, 
and produced in sizes ranging 
from % in. through 6 in., and 
10-ft. to 20-ft. lengths. 

The Wheatland line of under- 
ground plastic conduits known as 
Type I-Light Wall and Type II- 
Heavy Wall are manufactured 
from specially compounded, modi- 
fied styrene. Type I-Light Wall, 
designed for concrete encase- 
ment, is produced in 2-in. through 
6-in. sizes. Type Il-Heavy Wall, 
for direct earth burial, is pro- 
duced in 1-in. through 4-in. sizes. 
Both types, black in color with 
an identifying yellow stripe, are 
available in 10-, 20-, and 30-ft. 
lengths. 


Cyanocel 


A new material claimed to have 
the highest dielectric constant of 
all known organic film-forming 
materials has been developed by 
American Cyanamid Co. Known 
as Cyanocel chemically modified 
cellulose, this material also has 
a low dissipation factor. With this 
combination of electrical proper- 
ties, Cyanamid’s new product is 
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Rocket-driven test track sled, similar to the 
one below, is designed and constructed by 
Coleman Engineering Company, Inc., Tor- 
rance, California, using epoxy compounds 
formulated by Hastings Plastics, Inc., Santa 
Monica, California. 


Epoxies Pass the Test 


Rocket propelled, test sleds at the Hurricane 
Supersonic Research Site travel faster than 
Mach I, providing performance data on com- 
ponents for future supersonic vehicles. To meet 
such working conditions and keep cost, weight, 
and tooling at a minimum, these vehicles and 
nose cones are constructed of glass cloth lami- 
nated with epoxy compounds based on BAKELITE 
Brand epoxy resins. 

Epoxies offer multiple advantages to fabrica- 
tors of reinforced plastics. Epoxy-glass cloth 
laminates have excellent fatigue resistance, very 
high strength-to-weight ratios, and a very low 
coefficient of expansion. The extremely versatile 
nature of BAKELITE epoxy resins leads to their 
widespread use in coatings, adhesives, and 
casting and potting materials. 

For the latest information on how BAKELITE 
Brand epoxy resins can meet your production 


and performance requirements, talk to your 
Union Carbide Technical Representative. Or 
write Dept. GL-87, Union Carbide Plastics 
Company, Division of Union Carbide Corpora- 
tion, 270 Park Avenue, New York 17, N. Y. In 
Canada: Union Carbide Canada Limited, 
Toronto 12. 
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UNION 
CARBIDE 


Bakewire and Union Canaipe 
are registered trade marks of 
Union Carbide Corporation. 
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said to provide a capacitance- 
per-unit volume two to six times 
greater than that of other com- 
parable products. Two known ap- 
plications for the new material 
are electroluminescent lamps and 
microminiature capacitors. Its 
first commercial use will be in 
an electroluminescent lamp made 
by General Electric Co. 

Cyanocel is a white, fibrous 
solid that is made by adding 
acrylonitrile to a highly refined 
form of cellulose. The process is 
known as cyanoethylation. Films 
as thin as 0.1 mil and as thick as 
5 mils or more have been cast 
from solutions of Cyanocel in 
various organic’solvents. Ameri- 
can Cyanamid has set an initial 
price of $27/Ib. on its develop- 
mental product. 


Fibrous glass skylight for pier 
Twenty-two thousand sq. ft. of 
translucent fibrous glass panels 
have been installed as skylighting 
for Pier 1 in Brooklyn as part of 


the New York Port Authority’s 


recently completed $85-million 
redevelopment pro- 
gram. The corrugated fibrous 
glass panels, which mate with 
aluminum roof sheeting, were 
supplied by Barclite Corp. of 
America, New York, N. Y. 


waterfront 


New grade vulcanized fiber 
A new electrical grade of flame- 
resistant vulcanized fiber with 
improved dielectric strength and 
arc resistance has been announced 
by National Vulcanized Fibre Co. 
The new material, called Pyronil 
E, is intended for use as a com- 
bination flame, heat, and dielec- 
tric barrier in electrical and elec- 
tronic equipment. 

Gray in color, Pyronil E is 
available in rolls, coils, or sheets 
in thicknesses of 0.010-in. to 
46-inch. 


Package foaming system 

A rigid urethane foaming system 
based on two components, Aropol 
7825 and Aropol 7846, that can be 
combined on a simple 1:1 ratio 
has been developed by Archer- 
Daniels-Midland Co. The pack- 
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aged system is a Freon-blown 
polyether formulation that can be 
sprayed or hand poured, and is 
said to be suitable for insulating, 
void filling, and similar applica- 
tions. A pint or a pound of Aropol 
7825, combined with the same 
amount of Aropol 7846, will pro- 
duce approximately 1 cu. ft. of 
foam, according to the company. 

The ADM foaming system is 
also available in formulations that 
will produce foams up to 35 Ib./ 
cu.-ft. density. 


Lexan prices reduced 


Price reductions of up to 25¢/Ib. 
for Lexan polycarbonate resins 
have been announced by General 
Electric Co.’s Chemical Materials 
Dept. The new price schedule for 
standard grades ranges from $1.30 
to $1.75/lb., or up to 41% less than 
prices prevailing six months ago. 
Mobay Chemical Co. will un- 
doubtedly follow suit for its line 
of Merlon polycarbonates. 


Bachner Award judges named 


A four-man panel has been named 
to judge entries in the 2nd Bach- 
ner Award Competition for out- 
standing achievement in plastics. 

Appointed were: William P. 
Gobille, Manager, Plastics Opera- 
tion, American Motors, Detroit, 
Mich.; Ivar P. Jepson, Vice Presi- 
dent, R & D, Sunbeam Corp., Chi- 
cago, Ill.; Dr. Ralph G. Owens, 
Illinois Institute of Tech., Chicago, 
Ill., and Hiram McCann, Editor- 
in-Chief, Moprern PLastics. 

For details on the 
Awards Competition, its entry 
rules, and prizes, see Moprern 
Prastics, Nov. 1960, p. 240. 


Bachner 


Itaconate monomers 


The carload price on Itaconic 
Acid-Technical is now 34%4¢/Ib.; 
Acid-Refined is now 491%4¢; and 
carload prices on Dimethyl Ita- 
conate and Dibutyl Itaconate are 
now 3914¢, a 27% drop. The 
above new price schedule was an- 
nounced by the producer, Chas. 
Pfizer & Co. Inc. 

Polymer chemists are said to 
have obtained new results with 
Itaconic Acid because of its unique 


molecular structure. As an ex- 
ample, there are the Italian ther- 
moplastic molding compounds, 
Dialux A and Dialux C, which are 
high styrene copolymers of Di- 
methyl Itaconate with physical 
properties resembling polymethyl 
methacrylate. There are also 
polymeric coatings that use Ita- 
conic Acid as a comonomer to im- 
prove adhesion to a variety of 
selected substrates. 


PE film for packaging 


Three-mil, seamless polyethylene 
bags, designed and produced by 
The Dobeckmun Co., Div. of The 
Dow Chemical Co., are being used 
in some markets by American 
Crystal Sugar Co., Denver, Colo., 
for packaging 5-lb. units of gran- 
ulated sugar. The packages are 
flexographically printed in three 
different colors. 

A %-mil film, developed by The 
Kordite Co., Macedon, N. Y., for 
use as innerwrap of bread previ- 
ously packaged in wax paper 
alone, provides a ready-made bag 
in which the homemaker can keep 
the bread after the package has 
been opened. The new combina- 
tion wax paper-and-poly inner- 
wrap, which reportedly doubles 
life of freshness, can be merchan- 
dised to the consumer at an addi- 
tional cost of less than 0.3¢ per 
loaf, according to Kordite. 


Flexible magnetic tape 


A new application of magnetized 
vinyl (See MPI, May 1959, p. 35) 
has been introduced in the form 
of a flexible vinyl tape into which 
finely divided magnetized parti- 
cles are uniformly distributed, 
making the entire tape surface 
magnetic. Tradenamed Magny], 
the tape can be hot-stamped, 
embossed, laminated, printed, or 
silk-screened, and can be cut with 
scissors or die-cut to any desired 
shape, according to Applied Mag- 
netics Corp., Leeds, Mass., pro- 
ducers of the tape. Magny] is pro- 
duced in stock sizes from “42 to % 
in. thick, in widths up to 2 in., in 
any desired length. 


Seamless coating on tanks 

Two tanks, 10 ft. in diameter by 
15 ft. high, believed to be the 
largest ever coated with plastisol 
on the West Coast, have been 
seamlessly lined with Paraline 
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Baking Better 
Urethane Loaves 


What are the recipes? With our new foam machine, 
we are learning them at Jefferson. The urethane cook 
book is being constantly revised and improved . . . to 
help you make lower cost, higher performance foams. 


With the aid of the exceptionally versatile Mobay 
M-13 Foam Machine (inset), we are able to evaluate new 
polyether and catalyst systems and develop new ure- 
thane foams having specialized or superior properties. 
Jefferson offers polyethers for high quality flexible, 


Ethylene and Propylene Oxides, Glycols, Dichlorides, Carbonates 
SURFONIC® Surface-Active Agents * Ethanolamines + Morpholine 
N-Alky! Morpholines + Polyethylene and Polypropylene Glycols 
Piperazine + Piperazine Salts * Nonyl Phenol + Caustic Soda 


HOUSTON + WEW YORK + CHICAGO + CLEVELAND + CHARLOTTE + LOS ANGELES 








semi-rigid and rigid urethane foams . . . polyethers 
built with specifications to meet the industry’s exact- 
ing standards. Excellent catalysts, N-methylmorpholine, 
N-ethylmorpholine, and the interesting amine, N,N’- 
dimethylpiperazine are also available in commercial 
quantities. 


For a partner in developing better urethane prod- 
ucts, contact . . . Jefferson Chemical Company, Inc., 
1121 Walker Avenue, P. O. Box 303, Houston 1, Texas. 


JEFFERSON 
CHEMICALS 
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Monsanto plastics for packaging 
& the food additives amendment 


As part of Monsanto’s continuing responsibility to customers 
and to package users, we present this up-to-the-minute status 
report of Monsanto plastics for food packaging and a brief 
definition of terms important to a general understanding of 
the Food Additives Amendment, which became effective 
March 6, 1960 @ Monsanto’s extensive research and develop- 
ment over the years have resulted in many plastic formula- 
tions from ingredients which are generally recognized as safe 
or which have prior sanction or which have no reasonable 
expectation of migration ™ By using the Monsanto plastics 
listed on the following page, you can be certain of packaging 
materials which comply with the Food Additives Amend- 
ment. We will keep you informed of additions. 


Monsanto 


MONSANTO bpevevorer in PLASTICS 
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PRODUCTS 


_. ‘The Status of Monsanto Plastics—November, 1960 


BASIS FOR RECOMMENDED USE IN FOOD PACKAGING 





LUSTREX® STYRENE PLASTIC 


General Purpose Molding Grades 
Hi-Flow 55 Hi-Flow 77 
Hi-Flow 66 Hi-Heat 99 


Impact Molding and Extrusion Grades 


Hi-Test 42 Type Hi-Test 48 Type 
Hi-Test 88 Type Hi-Test 180 Type 


MONSANTO POLYETHYLENE (NATURAL 


Injection and Film 
Blow Molding Extrusion 
Grades Grades 
51 805 30 37 
52 935 31 38 
60 9752 32 706 
80 33 10406 
705 34 13406 


Extrusion 
Coating 
Grades 
18300 406 
19706 537 
23406 73 
25706 
26706 


VUEPAK® F CELLULOSE ACETATE 


OPALON® VINYL RESINS 


300 300 FM 
330 FM 410 


Polyvinyl chloride acetate copolymers 
506 510 


SCRIPTITE® 
Paper and Paper Board Coating Resins 


50 53 
52 54 


40 (Urea Resin) 
3 (Melamine Resin) 


RESIMENE® 
883 (Melamine Resin) 


U901 (Urea Resin) 


LYTRON® 
Latex Paper Board Coating Resins 
6 6-A 


RESINOX® PHENOLIC RESIN 
P-97 





DEFINITIONS 


Generally recognized as safe and prior sanction by FDA. 


Extension granted by FDA until March 5, 1961 
(Long term feeding studies highly favorable) 


Prior sanction by FDA. 


Generally recognized as safe and prior sanction by FDA. 


Prior sanction by FDA. 


Prior sanction by FDA. 


No reasonable expectation of migration when used as 
wax-holdout resin. 


Prior sanction by USDA Poultry Division as wet strength 
poultry package resin. 


Prior sanction by FDA. 


Prior sanction by USDA Meat Inspection Division for 
lard cans. 
Prior sanction by FDA. 


Not subject to regulation when used in single use disposable 
containers. Petition being prepared for regulation of all 
food packaging uses. 


Prior sanction by USDA Meat Inspection Division for 
lard cans. 





of terms important in understanding the Food Additives Amendment. 


Food Additives Amendment —1958 Amendment to the 1938 
Federal Food, Drug and Cosmetic Act. It requires, for the first 
time, that any chemical compound in food, whether intentional or 
incidental, must be proved safe before the food is put into inter- 
state commerce. The amendment became effective March 6, 1960. 


Food Additives — All chemical compounds in food are not, how- 
ever, in legal sense food additives. Compounds with prior sanction 
or which are generally recognized as safe are specifically excluded 
by the new statute from the category of food additives. 


Prior Sanction — Before the 9/6/58 enactment of the Food Addi- 
tives Amendment, the Food and Drug Administration and divi- 
sions of the United States Department of Agriculture had only 
limited authority to approve use of chemical compounds in 
foods. Favorable response to a request for approval normally 
meant an informal letter of no objection—now classified as a 
prior sanction—exempt under the new amendment. 
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Generally Re ized as Safe — The FDA interprets this to 
mean that it is the widely held opinion of acknowledged authori- 
ties that a given chemical compound is safe in human food. FDA 
has published in the Federal Register, lists of compounds which 
are considered generally recognized as safe. 


No Reasonable Expectation of Migration — It is obvious that 
chemical compounds not in food cannot be food additives. But 
the definition of ‘‘zero”’ content requires scientific judgment. No 
reasonable expectation of migration (of pharmacological signifi- 
cance) realistically recognizes that infinitesimally small amounts 
of certain chemical compounds may be and generally are present 
in processed foods without hazard. 


A special report on food aanbineiens colorants has been 
prepared for package manufacturers using colorants in 
their packages. For this report, write to Monsanto 
Chemical Company, Plastics Division, Room 773, 
Springfield 2, Massachusetts. 
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RD polyvinyl chloride plastic by 
The Barber-Webb Co. Inc., Los 
Angeles, Calif. Oven cure is used. 
The coating material is a specially 
compounded vinyl! plastisol made 
by Metal & Thermit Corp. The 
finished surface is said to be 
resistant to abrasion and impact 
as well as to acids, alkalies, salt 
water, and many other corrosives. 
The tanks are used to store sul- 
furic acid at mining operations. 


PVC stabilizer 

A new cadmium-barium liquid 
stabilizer called Metasap AB-62, 
is being produced by The Metasap 
Div., Nopco Chemical Co., New- 
ark, N. J. It is recommended by 
the company for the stabilization 
of PVC film and sheeting, ex- 
truding and molding compounds, 
as well as plastisols and organo- 
sols for optimum balance between 
initial color and heat stability. 


Chloride scavenger and 
extrusion aid 

A low viscosity calcium stearate 
dispersion composed of 46% solids 
has been developed by The Har- 
Chemical Co., Cleveland, 
Ohio. The new dispersion is said 
to be a most effective chloride 
scavenger and polymer stabilizer 
in the manufacture of chlorinated 
polymers employing processes 
containing volatile solvents. It is 
also said to be an effective extru- 
sion aid in plastics manufacture, 
and an internal and/or external 
lubricant in plastics molding. 


shaw 


Adopts urethane foam 


The first line of nationally dis- 
tributed urethane foam mattresses 
has been introduced by The Eng- 
lander Co., Inc., Chicago, Ill. Eng- 


lander is one of two mattress 


manufacturers whose products 
are nationally distributed. Ure- 
thane mattresses had previously 
found markets in_ institutional 
bedding applications (hospitals, 
naval vessels), but this is their 
first major penetration of the con- 
sumer market. Density of the 
foam is about 2 lb./cu. ft. Retail 
price is $59.75, for the twin size. 

In manufacture, the ticking and 
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borders are stitched directly onto 
the foam mattress core, eliminat- 
ing the need for intertaping and 
preventing the cover from slip- 
ping. The mattresses are produced 
at Englander’s 13 factories across 
the country, using foam furnished 
by several domestic suppliers. 

The current total annual mat- 
tress market is 8 million units, of 
which only a small proportion is 
foam rubber. At present, ure- 
thane’s share is infinitesmal. How- 
ever, prospect for its replacing 
foam rubber mattresses are con- 
sidered promising. According to 
Ira M. Pink, president of Eng- 
lander, the new mattress also will 
compete strongly with the inner- 
spring type and eventually make 
the innerspring obsolete. 


Viny! film prints 
Calendered PVC films with multi- 


color (1 to 6) surface print, 
manufactured by Dynamit Nobel 
A.G., Troisdorf, Germany, and 
used by the novelty, notion, and 
handbag industries, have been 
added to the line of plastic prod- 
ucts being marketed by Rubber 
Corp. of America, Hicksville, 
N. Y. Called Mipolam and Mipal- 
ette, these vinyl films were pre- 
viously sold in the U. S. through 
Georg von Opel Corp. 


More adhesives 


Two new adhesives for cementing 
vinyl plastics to wood, leather, 
fabrics, and natural or synthetic 
foam have been developed by Ad- 
hesive Products Corp., New York, 
N. Y. Made from a latex polymer, 
the adhesives, designated Plastix 
Wet Stick, and Plastix Heat Seal, 
are said to be easily applied by 
roller coater, spray, or brush, and 
are available in 55-gal. drums and 
1- and 5-gal. containers. 


The Pan Am bag—a year later 


The molded, high-density poly- 
ethylene flight luggage that cre- 
ated such a stir early this year 
(See “High-density PE breaks 
into luggage market with Pan Am 
flight bag, MPI, Oct. 1959, p. 92), 
is now reaching new markets. 
The molder, Penn-Plastics 


Corp., Glenside, Pa., encouraged 
by the success of the original ap- 
plications, has tried to find addi- 
tional outlets—and succeeded. The 
basic bag, appropriately hot- 
stamped or decal-decorated, now 
goes into schools, Christmas 
packages, sales meetings, conven- 
tions, clubs, and the like. Current 
sales run about 2500 to 3000 bags 
a week and the price to schools in 
lots of 500 to 1000 is $1.25 per bag. 
The bag is molded in two halves 
of Phillips Marlex material, the 
closures are molded of Rohm & 
Haas Implex modified acrylic. 


License for coating pipe 


Hill Hubbell Co., a division of Na- 
tional Malleable & Steel Castings 
Co., Cleveland, Ohio, has been li- 
censed to use Republic Steel 
Corp.’s X-Tru-Coat process for 
coating steel pipe. The technique 
involves coating steel pipe with a 
specially developed adhesive and 
the continuous extrusion of a plas- 
tic jacket over it. The adhesive, 
which binds the coating to the 
steel pipe, remains “live,” allow- 
ing the pipe to be flexed or bent 
without destroying the continuity 
of the coating, according to a 
company source. 


Enters polystyrene field 
Sterling Moulding Materials Ltd., 
manufacturer of phenolic molding 
powders, has begun production of 
polystyrene—under the tradename 
Sternite—at its newly expanded 
220,000-sq.-ft. factory at Castle 
Mill, Stalybridge, Cheshire, Eng- 
land. At present the new mate- 
rial is made in two high-impact 
grades, ST.150—1.6  ft.-lb./in. 
notch; and ST.120—1.2 ft.-lb./in. 
notch, with plans to expand this 
range. Present production capac- 
ity is 4,000 tons. This is expected 
to be increased to 10,000 tons per 
year eventually. 


Specialty processor 

Growth of a plastics processor 
who concentrates on a specialty 
item is well illustrated by the an- 
nual statement of Resistoflex 
Corp., Roseland, N. J., which 
shows growth in gross profit from 
$1,601,658 in 1956 to $3,819,986 in 
1960 despite a provision of $916,- 
500 for federal income taxes. Dur- 
ing this same period net sales 
have grown from $5,687,465 to 
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APPLICATION 


IMPACT ENERGY DATA GUIDES SELECTION 
OF PROTECTIVE PACKAGING MATERIALS 


Today’s packaging applications are un- 
limited, ranging from heavy industrial 
parts to fragile instruments. Though 
protective requirements may vary from 
product to product — including protec- 
tion against heat, cold, water, dehydra- 
tion—the one common to most packages 
is impact protection. 
Regardless of the source of impact, or 
how the impact load is delivered, pack- 
age contents must be cushioned in such 
a way that acceleration or deceleration 
at the moment of impact is kept below 
certain limits, depending on the con- 
tents’ fragility. In evaluating packaging 
materials such as the Dow foam mate- 
rials, Ethafoam*, Styrofoam®, and 
Pelaspan®, several related factors must 
be considered: 
1—thickness of cushioning material 
2—conformance to the shape of the 
object 
3—velocity of the impact blow 
4—force of the impact blow 
5—temperature 
6—amount of energy absorbed by the 
cushioning material 
7—resiliency (springback) of the 
cushioning material 
A camera or optical instrument, for ex- 
ample, would require far greater pro- 
tection against impact than an electric 
motor. But precisely how much protec- 
tion? To help packaging engineers 
answer this question, Dow Plastics Tech- 
nical Service Engineers have developed 
extensive data on the dynamic cushion- 
ing properties of Dow foam materials. 
The curves in Fig. 1 show the relation- 
ships between peak deceleration in “g’s” 
(multiples of acceleration due to gravity) 
and static stress in psi, for 2-inch thick 
Ethafoam from varying drop heights. 


DYNAMIC CUSHIONING PROPERTIES 
ETHAFOAM 2” THICK 
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Fig. 1. Cushioning properties are plotted for vary- 
ing drop heights. 
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Molded Pelaspan plastic package gives delicate microphone positive impact protection. 


The equipment on which these studies 
were made is shown in Fig. 2. A loading 
head, mounted on a vertical guide, is 
dropped from a predetermined height 
onto a sample of the cushioning material 
under test. Attached to the loading head 
is an accelerometer which measures im- 
pact deceleration in “g’s.” Accelerometer 
output is recorded on the oscilloscope. 
In this test, the weight and surface area 
of the loading head in contact with the 
test sample determine the amount of 
static stress exerted on the sample. By 
continually increasing the weight on the 
loading head, deceleration in “g’s” vs. 
static stress in psi can be plotted. Once 
an initial evaluation has been made 
(factors 1 through 7, in column 1), 


Fig. 2. Dynamic cushion testing equipment for 
evaluating packaging materials. 


data from the dynamic cushion tests can 
be used to select the packaging material 
which provides the proper degree of 
resilience, rigidity and energy absorp- 
tion. The data will also be of value in 
package design, and in determining the 
optimum thickness of the foam material 
to be used. 


Data from these and other continuing 
Plastiatrics Studies are available to pack- 
aging engineers and designers. These 
studies provide information not only on 
packaging, but on plastics properties, 
and on improved methods of design, 
molding and finishing of plastics. For 
information, write THE DOW CHEMICAL 
COMPANY, Midland, Michigan, Plastics 
Sales Dept. 1805CS12. * Trademark 
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$13,227,713 and total assets from 
$3,483,662 to $7,812,111. 

Resistoflex Corp. specializes in 
fluorocarbon processing for cor- 
rosion- and heat-resistant prod- 
ucts. The company fabricates 
fluorocarbon pipe of from %- to 
10-in. diameters, which not only 
serves as pipe but can be used as 
a refraction column. Bellows and 
flex joints are now available in 
two constructions with diameters 
up to 8 inches. New products in- 
clude convoluted tubing for car- 
rying corrosive fumes or fluids, 
nozzle inserts, and heat-ex- 
changer tube protectors. 


For packaging bacon 

A new packaging film, specifically 
developed for sliced bacon and 
said to be priced from 15 to 56% 
under competitive wraps, has 
been announced by the Packaging 
Films Dept. of The Goodyear Tire 
& Rubber Co. Called Vitafilm 
75WNF-1, the new film is a 75- 
gage material, yielding 28,000 sq. 
in./lb., and is priced at .0255 
cents/thousand sq. in., or 73¢/ 
pound. It is available in rolls 
wound on a 6-in. core within a 
9-in. outer diameter in any widths 
required for bacon packaging, and 
will be marketed in 500-lb. quan- 
tities, according to Goodyear. 


Eliminates cooling cycle 


Colab Resin Corp., Tewksbury, 
Mass., has developed a phenolic 
varnish, designated CR-301, 
which reportedly eliminates the 
need of a cooling cycle. Using 
CR-301 it is possible to press at 
2000 to 3000 p.s.i. at shorter time 
cycles and to remove laminates 
without chilling the mold, result- 
ing in laminates which do not 
blister, according to the company. 
Products made with CR-301 are 
claimed to have low moisture ab- 
sorption, good chemcial resistance, 
and impact strength. 


Glass fiber mats and tape 

Pre-impregnated parallel glass fi- 
ber materials claimed to have high 
strength, lightweight features, 
and good heat resistance have 
been developed by Houze Glass 


Corp., Point Marion, Pa. Called 
Hi-Mod, the material is available 
in mats and tapes in two types. 
Type T has approximately 84% 
glass content impregnated with 
epoxy resin and is recommended 
for winding fabrication. Type S 
has approximately 78% glass con- 
tent impregnated with modified 
epoxy resin and is recommended 
in honeycomb structures. 


Grade 3 nylon balis 


For industrial applications where 
close tolerances are not required, 
Ace Plastic Co., Jamaica, N. Y. 
extruder and fabricator, is now 
producing Grade 3 nylon balls in 
sizes from %2 to % in. and larger, 
to commercial tolerances of 
+0.065. Up to the present time, 
Ace had confined its production 
only to nylon balls with tolerances 
from =+0.001 on diameter, and 
+0.0005 on sphericity. 


Phenolic laminate 


A new industrial laminate, which 
reportedly combines low cost with 
good self-extinguishing and elec- 
tronic insulating properties, has 
been introduced by General Elec- 
tric’s Laminated Products De- 
partment. Designated NEMA type 
FR-2, the new material, Textolite 
11586, is available in both stand- 
ard and copper-clad sheets for 
printed circuits. The new lami- 
nate punches complicated parts 
cleanly at temperatures from 80 
to 130° F. without cracking or 
undercutting and offers high uni- 
formity, according to the com- 
pany. The natural tan-colored 
material is translucent to facili- 
tate circuit registration. 


PVAc adhesives 


Four new polyvinyl acetate wood 
adhesives for building, furniture, 
and assembly applications have 
been announced by the Resins & 
Chemicals Dept. of The Borden 
Chemical Co. The new adhesives, 
marketed under Borden’s Casco- 
rez tradename, are CV-735, a 
high-tack, high joint-strength 
emulsion for gluing operations 
where wet tack is_ essential; 
CV-731, a medium-solids, low- 


cost adhesive for applications 
where medium joint-strength is 
sufficient; CV-728, a medium- 
solids PVAc emulsion of fast set- 
ting speeds; and CV-737, a fast 
setting, high joint-strength adhe- 
sive with good freeze-thaw and 
storage stability. 

The new adhesives are avail- 
able in 30-gal., 55-gal., tank and 
truck car lots. 


New cement for plastics 


Proxseal adhesive No. 37-164-8 is 
a new addition to the line of spe- 
cial cements produced by Pyroxy- 
lin Products Inc., Chicago, Ill. It 
is claimed to be effective as either 
a wet-bonding cement or solvent- 
activated cement that can be used 
on vinyl, saran, pliofilm, rubber, 
and glass, as well as a variety of 
metallic materials. 


Bronzeless gold spray 


Bronzeless golds for thermoplas- 
tics, which simulate the appear- 
ance of fine bronze powders, are 
available in liquid form ready for 
thinning from Bee Chemical Co., 
Lansing, Ill. They are said to 
spray easily by hand or auto- 
matic spraying equipment, and 
long-term storage will! not result 
in gellation, livering, or color 
change, according to Bee. Bronze- 
less golds are not recommended 
for outdoor applications. 


Styrene panels 
Foam core sandwich panels have 
been introduced in the Pittsburgh, 
Pa., area by A. C. Schwotzer Inc., 
in the construction of five model 
homes. The panels feature a core 
made of Dylite expandable poly- 
styrene, a product of Koppers Co. 
Inc., Plastics Div., and have been 
used during the past year in con- 
struction of model homes in vari- 
ous sections of the country. 
Nu-Way polystyrene foam 
panels manufactured by United 
Progress Inc., Albany, N. Y., are 
now made with a special edge 
design that reportedly permits 
complete lapping of panels. They 
are available in thicknesses from 
2 to 8 in., in both regular and self- 
extinguishing types. 


Mold release agents 


Mold Wiz Azn, a solvent type 
mold release for epoxy and isocy- 
anate molding operations, has 
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DABCO ... High-activity catalyst for stable foams 


« FLEXIBLE FOAMS. DABCO used as the 
“backbone” of your activator, in the range of 
.2-.3 parts per 100 parts polyol assures good re- 
tention of RMA properties. 


« CLOSED MOLDING. Foam molders depend 
on DABCO for fast cures and good physical 
properties. Molds can be stripped in minimum 
time, resulting in a shorter cycle ...a positive 
saving in mold cost. 


e RIGID INSULATION. Unhindered bi-cyclic 
DABCO completely catalyzes reaction of the 
components used in rigid formulations. This re- 
sults in good retention of chlorofluorohydrocar- 
bon, assuring low K factors. 
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THANES — 
the backbone 
of 


ivator 


Y Superior catalyst 
that minimizes 
flex-fatigue 


e PLANT SAFETY. Unlike some amine cata- 
lysts, DABCO has not presented eye injury 
problems in commercial use. 


Complete technical information and prices will be 
sent promptly on request. 


DABCO—Houdry Process Corporation Trademark for 
triethylenediamine Cy, Hy, No. 


‘HOUDRY 


PROCESS CORPORATION 
1528 Wainut Street, Phila. 2, Pa. 


*Houdry means Progress ...through Catalysis 





your 
product 
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been developed by Axel Plastics 
Research Laboratories, Brooklyn, 
N. Y. The material is presently 
available in 1-, 5-, and 55-gal. 
containers. 

Partlube 100, a packaged uni- 
versal release agent and mold 
lubricant, is currently available 
in aerosol containers from the 
British Industries Corp., Port 
Washington, N. Y. 


Big polyethylene extruder 


What is claimed to be the biggest 
polyethylene extruder along the 
East Coast, a 96-in.-wide machine 
that is capable of extruding PE 
films onto paper or board mate- 
rial, foil or film, recently was put 
into operation by American Sisal- 
kraft Corp. The company plans to 
produce standard PE-coated ma- 
terials as well as special grades 
on the new machine. The antici- 
pated combinations will include 
vaporproof and greaseproof pa- 
pers and boards for conversion 
packaging wraps, multiwall bags, 
folding cartons, in addition to 
general-purpose vapor barriers. 

According to company officials, 
this is a step in a diversification 
program initiated several years 
ago. Present products include 
flameproof vapor barriers which 
can be used for pipe jacketing or 
duct lining or for the insulation 
facing for metal buildings, 3-color 
printing of laminated and rein- 
forced paper, a plastic joint former 
which is being widely adopted by 
the construction industry, and 
other new products including a 
complete range of reinforced pa- 
per barriers and tapes. 


Lauroy! peroxide 


Commercial quantities of Truox 
Lauroyl peroxide are now avail- 
able in 100-lb. drums _ from 
Thompson Chemical Co., Paw- 
tucket, R. I. Lauroyl peroxide is 
widely used in plastics industries 
as a catalyst and activator. 


Overwrap lamination 


A laminated overwrap exclusive 
with the Flexible Packaging Div. 
of Continental Can Co. combines 
decorative brilliance with easy 
sealing product protection. Called 


Metacel Bencoseal, it consists of 
saran-coated cellophane which is 
reverse printed and then metal- 
lized for extra reflectivity. The re- 
sultant 0.003-in. film exhibits the 
characteristics of heavier, thicker 
aluminum foil laminations with- 
out their bulk or cost, according 
to Continental. 

The company states that the 
saran coating assures a high de- 
gree of water vapor and abrasion 
resistance and the metallized 
coating adds brilliance, and that 
nitrogen-foamed margarine, cos- 
metics, and other oily products do 
not deteriorate when packaged in 
this new wrapping. Researchers 
found that dry milk solids also 
benefit from the low oxygen, 
nitrogen, and water-vapor trans- 
mission rate of the lamination. 
Even when creased, it does not 
break down because of its supe- 
rior physical properties. It can be 
used on conventional overwrap 
machines. Roll stock of this ma- 
terial is available from Continen- 
tal Can’s Flexible Packaging Div., 
Mt. Vernon, Ohio, for testing. 


New colors for vinyl film 


Three new colors—mint green, 
medium blue, and white—have 
been added to the original silver 
metallic as standard colors in 
vinyl film facing for glass fiber 
and mineral wool insulation by 
The Goodyear Tire & Rubber Co. 
The color-decorated product is 
available in standard widths rang- 
ing from 38 to 54 inches. 


Colored pearl essence 


A new synthetic pearl essence, 
which provides color along with 
pearly lustre, has been introduced 
by the Mearl Corp., New York, 
N. Y. Called Murano color, it is 
available in formulations for sur- 
face coating and for incorporation 
into plastics. The material is said 
to provide multiple color effects 
which cannot be achieved with 
conventional colorants. While 
Murano colors react like conven- 
tional pearl pigments in all re- 
spects, they have twin inherent 
colors: one observed by reflected 
light, and the second seen by 
transmitted light. For example, a 
polyester cast sheet containing the 
red pigment appears red when 
held against a dark background 
and examined by reflected light, 


MODERN PLASTICS 





AUTOMATIC 
ROTARY PLASTIC 
MOLDING PRESSES 


10- or 30-Station Machines 
Low cost simple molds Fully automatic compression molding 
Machine easily installed Hopper feed —the supply rotates 
Simple ejection of parts Adjustable production cycle 
Easily maintained Adjustable temperature in mold holders 
Maximum flexibility e Low cost molding for small quantities 


e Molds changed without production interruption 


For descriptive bulletin or opportunity to 


see these machines in operation, contact 


NEW ENGLAND BUTT CO. 


Division of Wanskuck Co. 


304 Pearl Street « Providence 7, R. I. 
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GUESSING 
EXPENSIVE 


when it 

comes to 
the weathering 
qualities of a 
plastic product 


The ATLAS i 
Weather-Ometer 


will give positive answers 
and fast too! 


Test for resistance to sunlight, 
moisture, and thermal shock. 
Results are accurate and reli- 
able and can be reproduced pre- 
cisely over and over again. The 
Weather-Ometer furnishes a yard 
stick to measure the improved 
quality of a plastic in develop- 
ment and to maintain a standard 
of quality in production. 
Automatic control of light, 
moisture, and temperature, can 
be set for repeating cycles accord- 
ing to the test program selected. 
A year of destructive weathering 
can be reduced to a few weeks of 
testing in the Weather-Ometer. 


For Color 
Fastness only— 
use the Atlas 
Fade-Ometer. 
Fully automatic 
in operation. 
Write for technical 
information and recom- 
mendations for your 
particular problem. 


ATLAS ELECTRIC DEVICES CO. 


4114 N. Ravenswood Ave., Chicago 13, Ill 
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and appears green when viewed 
by transmitted light. 

Colors such as gold, red, blue, 
green, and orange are now avail- 
able. Multi-color effects may be 
obtained by using several colors 
in combination. The colors are 
rather subtle, and of moderate in- 
tensity, but the two-color play in- 
herent in each pigment makes 
possible effects which cannot be 
otherwise achieved, and which 
verge toward iridescence, the 
company states. 


Errata 


On p. 1107 of the Moprern Ptas- 
tics Encyclopedia Issue for 1961, 
the name of Mr. David Wright, 
who authored the very compre- 
hensive article on “Equipment for 
Fabricating Urethane Foams,” 
was inadvertently omitted from 
the article. Mr. Wright, who is 
associated with The Falls Engi- 
neering & Machine Co., 1734 
Front St., Cuyahoga Falls, Ohio 
—one of the country’s leading 
producers of equipment of this 
type—is a recognized authority in 
this particular field. 

In the “Foamed Plastics Chart” 
on p. 603, the name of Micron 
Chemical Products Corp., 740 
Court St., Brooklyn 31, N. Y., 
should be included as manufac- 
turers of chemically blown open- 
cell vinyl foam. 


Hexyl alcohol 

Enjay Chemical Co., a division of 
Humble Oil & Refining Co., has 
announced production of com- 
mercial quantities of hexyl alco- 
hol at the company’s Baton 
Rouge, La. oxo plant. Hexyl 
alcohol is used, among other 
things, as a raw material for plas- 
ticizers for developing polyvinyl 
chloride compounds. 


Reinforced plastics 


Mat for increased production. A 
fibrous glass, chopped strand mat, 
called Garanmat, claimed to wet 
out 3 to 5 times faster than other 
products now in the field, has been 
introduced by Johns-Manville. 
The new product, made of con- 


tinuous-filament fiber glass roving 
to which Garan binder has been 
applied, is chopped into lengths of 
approximately 2 in., formed into 
a mat with random pattern, and 
bonded with plastic resins. 


Extruded shapes. Glass-rein- 
forced polyester extruded rod for 
insulating, structural, mechanical, 
or spacing members is available 
in nine special shapes from The 
Glastic Corp., Cleveland, Ohio. 
Cost for the various special shapes 
ranges from 6¢/ to 25¢/ft. de- 
pending on type and quantity that 
is ordered. 


Spun glass roving for easier han- 
dling. Woven glass fiber roving 
made of spun glass fibers which 
reportedly retain greater flexi- 
bility than combed fibers used in 
conventional woven roving has 
been introduced by Sackner Prod- 
ucts Inc., Grand Rapids, Mich. The 
result, according to the manufac- 
turer, is a reinforcing material 
that cuts more easily and gener- 
ally forms better in molding fi- 
brous glass boat hulls, furniture, 
jigs and fixtures, or other shapes. 


Glass for premix. A fibrous glass, 
chopped strand for reinforcing 
premix type molding compounds 
has been announced by Owens- 
Corning Fiberglas Corp. Designed 
for use in compression molding, 
the product, known as HSI, mixes 
in faster without clumping, im- 
proves compound flow, gives more 
uniform fiber distribution, and 
provides minimum surface distor- 
tion and rippling, according to the 
company. HSI is priced at 44¢/Ib. 
and is available in %4-in. lengths. 


High dielectric premix. A glass 
polyester molding compound for 
molders of dielectric parts is 
available from The Glastic Corp., 
Molding Materials Div., Cleve- 
land, Ohio. Called Glastic Grade 
1703, the premix is said to have 
excellent dielectric strength, good 
impact strength, arc resistance, di- 
mensional stability, and low water 
absorption. 


Steel-reinforced polyester. A 
translucent fibrous glass panel 
featuring an embedded criss-cross 
pattern of % in. expanded steel 
has been introduced by Alsynite 
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PARAPLEX G-60 and G-62...the first oil epoxide 
vinyl plasticizers accepted for food packaging 


PARAPLEX G-60 and G-62 have been widely used in 
vinyl! film for packaging for nearly five years, and 
were originally accepted by the Food and Drug 
Administration and the Meat Inspection Branch, 
Department of Agriculture for food packaging on 
the basis of a two-year series of extensive feeding 
tests conducted at the Medical College of Virginia. 


Film plasticized with PARAPLEX G-60 and 
PARAPLEX G-62 is ideal for packaging almost all 
foods, including meats, lard, fats and oil-containing 
foods which may tend to leach out less permanent 
plasticizers. In addition, very low levels of taste and 
odor make these plasticizers ideal for vinyl pack- 
aging materials used in preparing foods for storage. 


PARAP 
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Resistance to discoloration in high temperature 
vinyl processing is another benefit of the extreme 
stability of PARAPLEX G-60 and PARAPLEX G-62. 
Write for complete processing information and 
a description of feeding tests made for food 
packaging approval. 


PARAPLEX is a trademark, Reg. U.S. Pat. Off. and in principal foreign countries, 


Chemicals for Industry 


id ROHM £& HAAS 


COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


LEX Gee 
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IN THE METHYL ETHYL 
KETONE PEROXIDE FIELD 


LUPERSOL® DDM is known for long term stability and 
uniform catalytic activity. No loss of assay after 114 years of 
storage at ambient temperatures. Readily soluble in most syn- 
thetic resin monomers. DDM is a convenient, liquid catalyst for 
the polymerization of polyester and vinyl type resins. Useful in 
developing “room temperature” cures with polyester resins 
containing an accelerator such as cobalt. 


LUPERSOL® DELTA is noted for producing up to 50% faster 
gel times on fiberglass lay-up and gel-coat applications. Hard 
cures and high speed production assured even in cold weather. 
With autobody putty compounds you enjoy equally rapid gel 
and sand times with both singly and doubly accelerated putties. 


Write for Data Sheets or Consult 
Chemical Materials Catalog Page 179 


LUCIDOL DIVISION 





WALLACE & TIERNAN INC. 
9740 MILITARY ROAD 
BUFFALO 5, NEW YORK 
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Div. of Reichhold Chemicals Inc. 
Known as Gardlite, the panels are 
¥g-in. thick, weigh approximately 
18 oz./sq. ft., and are available in 
4- or 5-ft. lengths in 48-in. widths. 
Translucent, but not transparent, 
the panels are said to be suitable 
for sheds, garages, storage rooms, 
warehouses, windows, etc. 


Polystructures Inc., 41 Montvale 
Ave., Stoneham, Mass., has been 
formed to engage in research, de- 
velopment, and manufacture of 
reinforced plastics and foam plas- 
tics products. The new company 
will operate in the areas of en- 
capsulation of electronic compo- 
nents, materials research, design 
and manufacture of radomes and 
plastic antennas, and plastic foam 
dispensing equipment. M. M. Han- 
noosh is president. 


Zarn Inc., Reidsville, N. C., has 
been formed for the manufacture 
of blow molded articles and is 
currently producing stock poly- 
ethylene bottles and proprietary 
iterns. The company plans to mold 
with low- and high-density PE, 
other polyolefins, nylon, high im- 
pact polystyrene, etc. C. J. Am- 
mondson is president. 


Expansion 


Federal Color Inc., Cincinnati, 
Ohio, has begun full-scale op- 
eration at its 60,000-sq.-ft. build- 
ing on a four-acre site, part of its 
$1 million expansion program. 
The company manufactures both 
dry and flushed pigments for the 
plastic, paint, printing ink, rub- 
ber, and paper industries. 


Devcon Corp., Danvers, Mass., 
has formed a special Marine Div. 
to service tankers, bul’: carriers, 
and other ships requiring Plastic 
Steel compound for filling and re- 
pairing metal hull surfaces and 
pipe lines. 


Rohm & Haas Co. is building a 
one-story, concrete-block ware- 
house, with 130,000 sq. ft. of floor 
space, at Bristol, Pa. The ware- 
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New Ideas in 


Count ‘em, and you will find that 33 of the most critical parts in this fully- 
automated Anscomatic projector are made of Spencer Nylon. 


It can pay you to learn why 


There Are 33 Spencer Nylon Parts 
In This Precision Projector By Ansco: 


The all-new Anscomatic® costs less, weighs less, wears less, 
and makes less noise — thanks to Spencer Nylon 


When $119.50 buys a quality projector 
that will do “everything the magic of 
automation will allow,” the manufac- 
turer is to be credited with an en- 
gineering masterpiece. At Binghamton, 
New York, Ansco designers accom- 
plished this feat when they introduced 
the new Anscomatic Projector. 


Designing a complex machine like this 
requires efficient use of the most ad- 
vanced materials available. That’s 
why Ansco design engineers selected 
Spencer Nylon for 33 vital parts in 
this precision projector. Here are 
some of the ways in which Spencer 
Nylon helps Ansco deliver this un- 
usual value: 


Less cost — Parts of this type can be 
made of Spencer Nylon for less than 





“SPENCER 


using metals of comparable durability. 


Less weight — Extremely magn a 
compared to metal, Spencer Nylon 
parts make the finished product easier 
to a and reduce shipping costs as 
well. 


Less wear — Tough, abrasion resistant 
Spencer Nylon is largely self-lubricat- 
ing and free from the corrosion prob- 
lems normally associated with metals. 


Less noise — Metal-on-metal noises are 
eliminated when Spencer Nylon is 
used to replace one or both of the 
offending parts. 


If your product presents problems of 
cost, weight, noise, corrosion, etc., you 


may well find the simple solution in 

arts of Spencer Nylon. Many lead- 
ing manufacturers are finding that 
Spencer Nylon resins meet exacting 
= even where other brands 
ail. 


Why specify Spencer Nylon? No other 
nylon offers Spencer Nylon’s “body,” 
which is superior for extrusions in- 
volving complicated shapes. Also, 
Spencer Nylon contains far less water 
than other nylons — therefore, ex- 
pensive drying time is unnecessary. 


Without cost or obligation, you can 
consult with Spencer’s technical ex- 
perts concerning nylon parts for any 
of your products. Just contact Spencer 
Chemical Company at the address 
below: 


SPENCER is also a prime supplier of 





Poly-Eth Polyethylene 


POLY-PRO POLYPROPYLENE 


SPENCER CHEMICAL COMPANY, DWIGHT BUILDING, KANSAS CITY 5, MISSOURI 
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finest lacquer for 
high impact styrene 


New — from Schwartz Chemical 
Co., one of the most respected 
names in the plastics industry. 


REZ-N-LAC-C was developed for 
fast, economical, spray application 
on all types of modified styrenes, 
acrylics and ABS resins. 


Sprays on easily. Dries rapidly. 
Produces a smooth, tough, perma- 
nent high gloss finish. Excellent 
adhesion. Will withstand severest 
scotch tape and cross hatch scratch 
tests. 


REZ-N-LAC-C comes in a full range 
of standard colors. Special colors 


are matched to samples at no extra 
cost. Available in qt., gal. and 55 
gal. drums. 


Samples of this newest development 
from Schwartz Chemical Co., are 
available upon request. 


(Tota h’ £- ta & 4 
CHEMICAL CO., INC 


50th Ave 2nd St 
City, N.Y 


MANUFACTURERS OF DYES—LACQUERS— 
CLEANERS—ADHESIVES—FOR PLASTICS 


150-152 Classon Ave., Brooklyn, N.Y. 
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house will be used primarily for 
storage and shipment of finished 
products manufactured at the 
company’s Bristol plant. 


Celanese Corp. of America is con- 
structing a multimillion-dollar 
unit in Bishop, Texas for pro- 
duction of 1,3-butylene glycol, a 
chemical used in the manufac- 
ture of vinyl plasticizers. The 
new facilities will have an annual 
capacity of 25 million lb. of 
chemical by a new process de- 
veloped by Celanese. Construc- 
tion of the new unit is expected 
to be completed in 1961. 


Union Carbide do Brasil S. A., 
an affiliate of Union Carbide 
Corp., is constructing an exten- 
sion to its polyethylene plant lo- 
cated near Santos, Brazil, which 
will increase capacity from 9 mil- 
lion Ib. to 24 million Ib. annually. 
The project is scheduled for com- 
pletion the latter part of 1961. 


Phillips Petroleum Co. is con- 
structing a 22-million-gal.-a- 
year plant to produce high-purity 
benzene at its Sweeny refinery 
near Houston, Texas. Benzene is 
a basic raw material for use in 
the plastics, detergent, synthetic 
rubber, as well as the synthetic 
fiber industries. 


Alladin Plastics Inc., Gardena, 
Calif. injection molder, has ac- 
quired an additional 1% acres of 
land with a 30,000-sq.-ft. build- 
ing, giving the company a total 
of 130,000 sq. ft. of manufactur- 
ing area. The expansion will also 
include installation of two large 
preplasticating injection ma- 
chines with a rated capacity of 
130 oz. each. 


American Pad & Textile Co., 
Greenfield, Ohio, has purchased 
the designs, patents, molds, in- 
ventory, and processes of Bay- 
shore Industries Inc., Elkton, 
Md. manufacturer of plastic ma- 
rine items, such as rotationally 
molded vinyl ring buoys, blow 
molded PE boat fenders, and 
closed-cell vinyl foam ski belts. 
American Pad has several manu- 


facturing plants and warehouses 
throughout the United States, and 
has the capacity for large-scale 
distribution of Bayshore-devel- 
oped items. 


Precision Plastics Co., Philadel- 
phia, Pa. custom molder, has in- 
stalled blow molding equipment, 
in addition to its present injec- 
tion molding facilities. 


U. S. Industrial Chemicals Co. 
has started construction of Eu- 
ropean technical service labora- 
tory and sales offices. The new 
24,000-sq.-ft. building, located in 
Baar, Canton of Zug, Switzer- 
land, will be the headquarters of 
U. S. Industrial Chemicals Co.- 
International, which was formed 
in Nov., 1959. The technical serv- 
ice Laboratory, headed by How- 
ard W. Woodham, is designed for 
polyethylene research. 


Archer-Daniels-Midland Co. has 
broken ground for a multimillion- 
dollar chemical center at Peoria, 
Ill. The new plant, which is sched- 
uled to go on stream in 1962, will 
manufacture many chemicals new 
to ADM as well as the company’s 
established lines, which include 
plasticizers, esters, olefins, and 
other chemicals. 


Imperial Chemical Industries Ltd. 
plans to expand existing capacity 
for vinyl chloride polymers at 
its Hilihouse Works, Lancashire, 
England, by 10,000 tons. Present 
capacity is about 70,000 tons. 
Completion of the extension is 
expected by mid-1961. 

The Plastics Div. of I.C_I. is in- 
stalling a plant to manufacture 
polyvinylidene chloride copoly- 
mers with production quantities 
to be available early in 1961. 

Industrias Quimicas Argentinas 
Duperial S. A., a subsidiary of 
L.C.L, is planning construction of 
a polyethylene plant near San 
Lorenzo, Argentina, to be financed 
by the parent company at a cost 
of over $16 million. The plant will 
have an initial capacity of 10,000 
tons per year, and Duperial will 
use the I.C.I. high-pressure poly- 
merization process. 


Mobay Chemical Co. is building 
additional facilities for the manu- 
facture of tolylene (To page 237) 
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SAFETY FIRST These line guards postformed and fabricated by A. B. Chance Company from a Formica laminated 
plastic provide great safety for linemen and save considerable maintenance time for the Hartford Electric Light Company. 
Maintenance of high-voltage transmission lines formerly required the tedious erection of temporary arms and insulators 
to clear the work area of dangerous hot lines. Now, maintenance crews need only to cover the exposed wires and insulators 
with the hoods prior to maintenance. The laminated plastics used in these line guards provide adequate insulation against 
extremely high voltages and are light enough to enable the hoods to be installed quickly, without fatigue. One of the 


important components used in this Formica laminated plastic from which the line guards were postformed and fabricated 
is Mount Vernon Duck. 


This is another example of how fabrics made by Mount Vernon Mills, Inc. and the industries they serve, are serving 
America. Mount Vernon engineers and its laboratory facilities are available to help you in the development of any new fabric 
or in the application of those already available. 


UNIFORMITY _, +2) 
Makes The . ount |/ernon ills, ine. 
Big Difference 5 


A LEADER IN INDUSTRIAL TEXTILES 
S24 448.0.¢6 Se me ae ae 
Main Office and Foreign Division: 40 Worth Street, New York, N.Y. 


Branch Offices: Chicago + Atlanta + Baltimore * Boston * Los Angeles 
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HARSHAW VINYL STABILIZER 


GYSA 


The New Standard for PLASTISOLS-ORGANOSOLS 


NEW PERFORMANCE « NEW ECONOMY 
HEAT & LIGHT STABILITY « VISCOSITY & SHELF LIFE « AIR RELEASE 
SULPHUR-STAIN RESISTANCE « UNIVERSAL APPLICATION ¢ FIELD PROVEN 


WRITE FOR SAMPLES, | 
INFORMATION | THE HARSHAW CHEMICAL COMPANY 
ry 1945 E. 97th STREET, CLEVELAND 6, OHIO 


AND A COPY OF H 
“HARSHAW VINYL —sF CHICAGO «+ CINCINNATI + CLEVELAND + DETROIT + HASTINGS-ON-HUDSON, N. Y. 
N -« N ° A . 
STABILIZER SERVICE” HOUSTO LOS ANGELES + PHILADELPHIA + PITTSBURGH 





MODERN PLASTICS 





THE PLASTISCOPE 


(From page 234) 





diisocyanate, to up its TDI ca- 
pacity from 25 million lb. to 40 
million lb. annually. This is Mo- 
bay’s fourth major expansion of 
its New Martinsville, W. Va. TDI 
plant in five years. TDI is used 
in the manufacture of urethane 
foams, solid elastomers, and ure- 
thane coatings, and is Mobay’s 
principal product. 


Allied Chemical’s Solvay Process 
Div. has announced a major ex- 
pansion program which will ap- 
proximately double facilities at 
the Syracuse, N. Y. research- 
technical service laboratory. The 
new facilities will allow for re- 
search in uses for propylene 
oxide polyethers for urethane 
foams and other applications, and 
organic compounds for the plas- 
tics and pesticide industries. Ad- 
ditional personnel required will 
bring the research group to ap- 
proximately 230. Occupancy of the 
new project is tentatively sched- 
uled for late 1961. 


Bristol Aerojet Ltd., manufac- 
turer of solid-fuel rocket motor 
cases and Permali Ltd., supplier 
of reinforced plastic components, 
both English firms, have signed 
an agreement to collaborate in 
the manufacture and sale of fila- 
ment-wound components. 


Consolidated Zinc Proprietary 
Ltd. and Monsanto Chemicals 
(Australia) Ltd. have formed a 
joint company under the name of 
Australian Fluorine Chemicals 
Proprietary Ltd. The company’s 
initial project will be the manu- 
facture of fluorocarbons, which 
are expected to be in production 
in 1961. H. B. Tribe, currently 
production administration man- 
ager with Monsanto, will serve 
as the general manager of the 
joint company. 


Stauffer Chemical Co. has brought 
on stream a new plant unit for 
the production of ultra-pure ti- 
tanium trichloride at its Ander- 
son Chemical Div., Weston, Mich. 
Capacity of the new facility is 
rated at 500,000 Ib. annually. Des- 
ignated AA, the new grade of 
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titanium trichloride is highly re- 
active. Its activity characteristics 
contribute to the compound's use- 
fulness as a catalyst in the pro- 
duction of polypropylene. 


Jefferson Chemical Co. Inc. has 
completed first-phase modifica- 
tions and new construction on the 
former Warren Petroleum Co. 
plant in Conroe, Texas, acquired 
from Gulf Oil Corp. less than a 
year ago. The unit is currently 
producing polypropylene glycol 
and propylene oxide triols, chem- 
icals that are used in the manu- 
facture of rigid and flexible poly- 
urethane foams. 


The Fluorocarbon Co., Anaheim, 
Calif. producer of fluorocarbon 
plastics for aircraft, electronics, 
and space-missile industries, has 
purchased the assets of the Kel-F 
plastic division of Raco Engineer- 
ing Co., Santa Monica, Calif. 


Vinatex Ltd. has built a new fac- 
tory at Havant, Hants, England, 
for the manufacture of vinyl com- 
pounds, PVC pastes, and the re- 
cently-introduced Vinacoat PVC 
sintering powders for coating 
metal, glass, and porcelain articles 
by fluidized bed and _ other 
standard methods. 


Unilever-Emery N.V., Gouda, 
Holland, has started operations in 
a new oleochemicals polymeriza- 
tion unit using a new process de- 
veloped by Emery Industries, 
Cincinnati, Ohio, one of the par- 
ent companies of Unilever-Em- 
ery. Initially the plant will 
manufacture dimer acids and di- 
linoleic acids, chemical interme- 
diates used in the manufacture 
of polyamide resins, polyure- 
thane foams, alkyd resins, and 
other plastics. 


California Chemical Co., subsidi- 
ary of Standard Oil Co. of Cali- 
fornia, is constructing a new 
complex of chemical plants at 
Standard’s Richmond, Calif. re- 
finery. The new complex is ex- 
pected to produce enough para 
xylene to increase Richmond’s 
annual output by 41 million lb. 
and will also provide more than 
100 million lb. per year of high 
purity ortho xylene. 

Para xylene is used in the man- 
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hottest bane 
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plastics 
industry! 


*Narrow-Band 
Cylindrical Units... 


FIREROD® 
Cartridge Heating Units... 


Strip / Immersion & 
Tubular Heating Units 
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Electric Manufacturing 
Company 


1364 Ferguson Avenue 
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easy with the BROWN closed system unit 


Brown Machine Company, continu- 
ing to serve the plastics industry 
with dependable modern equipment, 
proudly introduces the new TC-2 
Control Unit. The Brown TC-2 is an 
improved recirculating closed-system 
temperature control unit. Its func- 
tion is to maintain a stable surface 
temperature for all types of Vacuum 
Forming Molds and Sheet Polishing 


Rolls within +1.5°F. Simple to op- 
erate, the TC-2 assures constant 
precise control at all times; and is 
extremely economical to use because 
of its efficient recirculation system. 
If you want accurate temperature 
control (to +1.5°F.), with low oper- 
ating and maintenance costs, let the 
new TC-2 unit do the job for you. 


BROWN ALSO MANUFACTURES A COMPLETE LINE OF VACUUM FORMING 
EQUIPMENT 
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MODEL 222 


ROTATING MODEL 223 


CONTINUOUS MODEL 22C 


FOR FURTHER INFORMATION, ADDRESS ALL INQUIRIES TO 


BROWN MACHINE COMPANY 


BEAVERTON, MICH. 
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ufacture of polyester fibers and 
films. Ortho xylene is used in the 
production of phthalic anhydride, 
used in the manufacture of alkyd 
resin paints, plasticizers, and un- 
saturated polyester plastics. Con- 
struction is expected to be com- 
pleted late in 1961 or early in 
1962. Output from the new units 
will be marketed by California 
Chemical’s Oronite Div., which 
was formerly known as the Oro- 
nite Chemical Co. 


Synthane Corp., Oaks, Pa., has 
expanded industrial laminating 
facilities at its Glendale, Calif. 
plant with the installation of ad- 
ditional machinery and fabricat- 
ing equipment. 


Du Pont de Nemours Interna- 
tional S.A., Geneva, Switzerland, 
is establishing a plastics design 
laboratory for development of 
new applications for Du Pont 
plastics. The laboratory will oc- 
cupy two floors of a new seven- 
story building in Geneva, which 
will also house additional offices 
of the company. Completion of 
the new facility is expected in 
the spring of 1961. 


General Foam Corp. has com- 
pleted a 2-story, 50,000-sq.-ft., 
fully automated addition to its 
Hazleton, Pa. plant, thereby giv- 
ing the company its first basic 
manufacturing facilities for ure- 
thane foam. Together with the 
adjoining 60,000-sq.-ft. plant, 
completed in 1957, the new unit 
provides the company with a 
continuous long production line, 
starting with raw chemicals and 
delivering finished foam in re- 
quired forms and shapes for vari- 
ous industries. GFC also operates 
a 90,000-sq.-ft. processing and 
warehousing plant in New York, 
N. Y., where its executive offices 
are located. 


Meetings 


Plastics groups 


Jan. 24-27, 1961: Society of Plas- 
tics Engineers Inc. (S.P.E.) Bal- 
timore-Washington Section, 17th 
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FROM THE COURT OF KING TUT 
Carved about 3300 years ago by an unknown 
master craftsman of Egypt, this elegant chair of 
state was found in the tomb of Tutankhamen. It 
is beautifully constructed of cedar wood and em- 
bellished with ivory and gold leaf. The central 
figure represents Eternity. 


To maintain craftsmanship of high achievement! This has been our goal at 
Westchester since we first began to manufacture color concentrates and pre- 
mixed color blends 14 years ago. To date our color engineers have formu- 
lated more than 4000 different standard and unusual colors... for conventional 
and linear polyethylenes, polypropylenes and other thermoplastics. Because of 
their uniform dispersion, desirable temperature and flow characteristics . . . 
and their resistance to degradation and migration ... Westchester colors have 
become the criterion of quality for the |= 


thermoplastics industry. APPROVED FOR FOOD, DRUG 


ll AND COSMETIC PACKAGING 
m6 MA sonew =sseries of FDA certified 
é d “ “- WESTCHESTER colors is now 
any color problem involving linear and || available. These colors are supplied 


Write now for detailed information on 


with a registration number, attesting 


conventional polyethylenes, polypropy- i FDA approval of the pigments. 


lenes, and other thermoplastics. 


“WESTCHESTER PLASTICS, Inc. 





326 WAVERLY AVENUE, MAMARONECK, N. Y. @ OWens 8-7410 
Custom Compounders of Polyethylene Molding Powder and other Thermoplastic Materials 
Manufacturer and Developers of Unicolor and Formacolor *Pliothene, Formacolor, Unicoler® 1.M. Reg. U.S. Pat. Off. 
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EXTRUDER 


EQUIPMENT FOR 
THE MANUFACTURE 
OF RIGID PIPES 


POLYETHYLENE 
BLOWING EQUIPMENT 


BOTTLE BLOWING 
EQUIPMENT 


EQUIPMENT FOR THE 
MANUFACTURE OF 
BLINDS AND PRO- 
FILES IN GENERAL 


PVC BLOWING 
EQUIPMENT 


THE RAINVILLE COMPANY INC 
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Antec, Shoreham Hotel, Wash- 
ington, D. C. 


Feb. 7-9: S.P.I. 16th Reinforced 
Plastics Div. Conference, Edge- 
water Beach Hotel, Chicago, IIl. 


April 12-14: Deutsche Kunststoff- 
Tagung, Berlin, Germany. 


June 5-9: S.P.1. 9th National Plas- 
tics Exposition and National Plas- 
tics Conference, Coliseum and 
Commodore Hotel, New York, 
N. Y. 


June 9-17: European Congress 
of Chemical Engineering and 
ACHEMA Congress and Exhibi- 
tion, Frankfurt am Main, Ger- 
many. Simultaneously, and in the 
same city, 15th Meeting of Euro- 
pean Federation of Corrosion. 


June 21-July 1: Interplas 61, 6th 
International Plastics Exhibition 
and Convention, Olympia, Lon- 
don, England. 


July 27-Aug. 1: International 
Symposium on Macromolecular 
Chemistry, Queen Elizabeth 
Hotel, Montreal, Canada. 


Other groups 


Jan. 6: Akron Polymer Lecture 
Group, “Application of Differen- 
tial Thermal Analysis to High 
Polymers,” Room 107, Knight 
Hall, University of Akron, Akron, 
Ohio. 


Jan. 16-20: National Housewares 
Manufacturers Assn. 34th WNa- 
tional Housewares Exhibit, Mc- 
Cormick Place, Chicago, IIl. 


Feb. 19-28: IPACK Biennial In- 
ternational Packing and Packag- 
ing Exhibition, Milan, Italy. 


Feb. 26-Mar. 1: American Insti- 
tute of Chemical Engineering Ist 
A.LCh.E. Petrochemical and Re- 
fining Exposition, Municipal Au- 
ditorium, New Orleans, La. 


Mar. 27-31: 3rd National Sym- 
posium on “Temperature—Its 
Measurement and Control in Sci- 
ence and Industry,” jointly spon- 
sored by American Institute of 
Physics, Instrument Society of 
America, and National Bureau of 
Standards, will be held in Co- 
lumbus, Ohio.—End 
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The Windsor range includes 
INJECTION MOULDING MACHINES 

in capacities from 1 to 210 ozs 

and EXTRUSION MACHINES with out. 


puts up to 450 Ibs. per hour 


Windsor, 
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THE WORLD'S 
FINEST PLASTICS 
MACHINERY 


From the largest to the smallest, 
every machine in the Windsor 
range shares the same background 
of outstanding design and sound 
construction. They have been de- 
veloped for long working life, with 
minimum maintenance and can 
always be relied upon to withstand 
the arduous conditions imposed by 
round-the-clock operation. 





COMPANIES...PEOPLE 





Appointments, promotions, and relocations in the plastics industry. 


AviSun Corp., producer of polypro- 
pylene polymer, film, and fiber: Ed- 
win M. Irish, formerly product mgr. 
—polymer, named mgr.—sales; Dr. 
E. T. Severs, former product mgr.— 
film, appointed mgr.—market devel- 
opment. Indio Braile appointed to 
the international marketing div. of 
AviSun, which is jointly owned by 
American Viscose Corp., and Sun 
Oil Co. 


Modiglass Fibers Inc., Bremen, Ohio, 
Div. of Reichhold Chemicals Inc.: 
Wolfgang C. Forster appointed mgr., 
tech. service; James E. DeFoor, mgr., 
textile products. 


Producto Machine Co., Bridgeport, 
Conn., has formed a Plastics Ma- 
chinery Div. for the manufacture of 
blow-molding and sheet forming 
machines and equipment. Blow- 
molding units for the production of 
items up to 55-gal. capacity will be 
offered, the company states. 


St. Regis Paper Co., Panelyte Div.: 
Fred Tyson transferred from Chi- 
cago, Ill., to sales office in Kalama- 
zoo, Mich., replacing Wendell Trest, 
who transferred to Memphis, Tenn., 
office. William Betken named sales 
rep. for Decorative Panelyte, New 
York, N. Y., office, and John P. Le- 
Grand is now the sales rep. Dallas, 
Texas, office. 


Allied Chemical Corp. has combined 
polyethylene manufacturing and 
marketing with its other plastics 
and resins interests in a realigned 
Plastics Div., formerly Plastics & 
Coal Chemicals Div.: Roy L. Cam- 
mann appointed sr. v-p; Bennett D. 
Buckles, v-p—sales; James M. Mad- 
dox, v-p—operations; and Damon A. 
Peterson, v-p—technical. 


Kuhlman Plastics Co. Inc., Kansas 
City, Mo. injection molder: Siebolt 
(Dutch) Hettinga appointed v-p, 
engineering; John FE. Ferguson 
named v-p, sales. 


Sinko Mfg. & Tool Co., Chicago, IIL, 
has added a new 90-oz. preplasticat- 
ing plastic molding press to its ex- 
panding line of molding equipment. 


Flexible Tubing Corp., Guilford, 
Conn.: Raymond J. Love named 
plant mgr. Robert Watkins named 
gen. products sales mgr. for Ohio, 
Mich., and western Pa. 


Extrudo-Film Corp.: Joseph S. Per- 
saud named Midwest sales me_r., 
Harold R. MacHenry appointed asst. 
Midwestern sales mgr. with head- 
quarters in the Chicago, Ill. office. 
Ronald Newton, formerly with 
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N & N Plastic Extruders, recently 
acquired subsidiary of Extrudo-Film 
Corp., appointed sales mgr., South- 
western states. 


Hercules Powder Co., Wilmington, 
Del.: Elmer F. Hinner and John M. 
Martin elected v-p’s. Mr. Hinner 
has been gen. mgr., cellulose prod- 
ucts dept., since 1954, and has had 
responsibility for the company’s 
rapid development in polyolefins. 
Mr. Martin has been gen. mgr., ex- 
plosives dept., since 1953, and has 
been responsible for establishment 
and growth of Hercules’ chemical 
propulsion div. 

Charles A. Grant named dir. of 
sales, and Arloe R. Olsen, asst. dir. 
of sales of the company’s Virginia 
Cellulose Dept. 


Taylor Fibre Co., Norristown, Pa.: 
Harry L. Hildebrand, formerly mgr., 
Fabricating Div., named to newly 
created position of mgr., process and 
design engineering. John G. Mus- 
selman Jr., formerly with SKF In- 
dustries, appointed mgr., Fabricat- 
ing Div. 


Miller-Stephenson 
Inc., S. Norwalk, Conn.: Arthur 
Seger Jr. elected v-p, Peter C. 
Rumery appointed tech. sales rep. 
The company is a distributor-pro- 
ducer of epoxy products and adhe- 
sives, polyester resins, fiberglass- 
cloth-mat, and related materials for 
the electronics, aircraft, marine, 
molding, and other resin-consuming 
industries. 


Chemical Co. 


Society of Plastics Engineers Inc., 
Stamford, Conn.: Frank W. Reyn- 
olds, mgr. of IBM’s Plastics Labora- 
tory, Endicott, N. Y., elected pres. 
for 1961; James R. Lampman, megr., 
Organic Chemical Engineering Ma- 
terials & Process Lab., General 
Electric Co., Syracuse, N. Y., elected 
v-p, engineering; John Delmonte, 
pres., Furane Plastics Co., Los An- 
geles, Calif., is v-p, administration. 
They will take office Jan. 25, 1961, 
at the Society’s Annual Technical 
Conference, which will be held in 
Washington, D. C. 


Pacific Moulded Products Co., Los 
Angeles, Calif.: Norman A. Klemp, 
plant mgr., named v-p. William 
Long appointed tech. dir. in charge 
of research and laboratories. 


The Dow Chemical Co.—Plastics 
Dept.: Corliss F. Cummins named 
asst. sales mgr. He is succeeded by 
H. P. Morand as megr., molding 
materials sales. John E. Donalds 
named mgr. of coatings sales, suc- 
ceeded by Charles W. Cairns as 


plastics dist. sales mgr. in the 
Detroit, Mich. office. 

Dobeckmun Co.: Sam H. Zutler 
named sales mgr., Saran Wrap-S 
products. He will work under the 
direction of Paul R. Collins, former 
sales mgr. for Saran Wrap-S prod- 
ucts, who has been placed on special 
assignment. 


Rez-Coat Sales of California estab- 
lished a northwestern regional office 
at 1825 N. Highland, Tacoma, Wash., 
for the distribution of its impreg- 
nated papers and fabrics, under the 
direction of Richard L. Rose. 


Dura Process Co., mfr. and proces- 
sor of Mylar and vinyl name plates 
and trim materials for commerce 
and industry, recently moved its 
entire operation to larger quarters 
at 2011 Washington Ave. N., Minne- 
apolis, Minn. 


Du Pont Co.—Film Dept.: Dr. John 
P. Wilkins appointed mgr., indus- 
trial market development, succeed- 
ing Daniel D. Lanning, who died 
recently. J. Thomas Axon appointed 
asst. mgr., industrial sales, succeed- 
ing Dr. Wilkins. 


Herman Muehlstein of H. Muehl- 
stein & Co. was honored at a dinner 
given by the newly formed Plastics 
and Allied Industries Div. of United 
Jewish Appeal, for his efforts in or- 
ganizing the group and for his many 
years of outstanding humanitarian 
service. Contributions by the guests 
were announced totaling $250,000 to 
the 1960 relief and resettlement 
campaign of the UJA. 


B. F. Goodrich Chemical Co.: 
Walter S. Lodge and Ralph E. 
Koester, former plastic materials 
sales reps., promoted to area mar- 
keting reps., a recently created sales 
management position. 


W. K. Woodruff joined Convention 
Sales Corp., Chicago, Ill, after many 
years as Chicago rep. for Celanese 
Corp. of America. Mr. Woodruff 
built up a wide acquaintance in the 
Midwest and was instrumental in 
making arrangements for S.P.E. and 
SPI. affairs including the National 
S.P.I. Conference in Chicago in 1958. 
In his new connection, he is still 
working closely with SPI. and 
other industry groups in setting up 
meeting arrangements at hotels in 
the Chicago area. 


Frederick N. Collins appointed dir., 
new product development, for 
Dyna-Foam Corp., Ellenville, N. Y. 
producer of extruded expanded 
polystyrene products. Dyna-Foam 
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FACTS: 


THE KIND YOU CAN SINK 
YOUR TEETH INTO... 


@ Perfect frame-plate window uni- 
formity (the heart of the press) assured 
by gang-machining four frame plates at 
one setting. Rough weight 200 tons. 


@ Sideplate and platen steel receive 
double heat treatment. 


@ Unique top bolster mounting, and 
platen and bolster guide design, 
eliminate distortion usually caused by 
thermal changes. 


@ Laminated asbestos-paper and alum- 
inum foil used for effective insulation. 


@ Castings produced and all machine 
work handled in our own plants. 


@ Closing speeds and automatic cycl- 
ing meet any requirement, with number 
and size of openings to suit. 


SEMI- OR FULLY-AUTOMATIC LOADING AND UNLOADING UNDER SUPERVISION OF ADAMSON UNITED'S COMPETENT 
EQUIPMENT SUPPLIED TO MEET CUSTOMERS’ PRESENT OR ERECTION ENGINEERS, LARGE PRESSES OF THIS TYPE ARE 
FUTURE PRODUCTS. ASSEMBLED IN CUSTOMERS 


PENSE AND DELAY 


PLANTS WITH MINIMUM EX- 


RESULTS OF RESEARCH WORK, INVOLVING PHOTO-ELASTIC 


CUSTOMERS ALWAYS WELCOME IN OUR MACHINE SHOPS 
STRESS ANALYSES AND ACCOMPANYING PHOTOGRAPHS, 


AND FOUNDRIES. OUR ENGINEERS ARE AVAILABLE FOR 
AVAILABLE TO THOSE INTERESTED. CONSULTATION. 


; > DEFLECTION AND THERMAL 
TOLERANCE MINIMIZED 
s 
Net Results: saan arnt 
PRODUCT ASSURED 
PS 


x 








ADAMSON HYDRAULIC PRESSES 


MANY SIZES FOR MANY PURPOSES + SPECIAL AND STANDARD DESIGNS 
RUBBER + PLASTICS + HARDBOARD + LAMINATES 


ADAMSON UNITED COMPANY 


730 CARROLL STREET ¢ AKRON 4, OHLO 
SALES OFFICES IN PRINCIPAL CITIES 
SUBSIDIARY OF UNITED ENGINEERING AND FOUNDRY COMPANY 
VANDERGRIFT + YOUNGSTOWN + CANTON + WILMINGTON (Lobdell United 
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When the probiem is 
inorganic pigments and 
extenders for compounding 
plastics... 


SRELUM YE invites you to 
take advantage of its 80 YEARS 
EXPERIENCE 


Today Williams offers a complete line of inorganic pigments and 
extenders for the plastics industry. All have color permanence 
and chemical stability. Here is a representative list of these products. 


Pure Red tron Oxides « Pure Yellow tron Oxides «+ Pure Black Iron 
Oxides «+ Pure Brown iron Oxides «+ Pure Chromium Oxide Greens 
Pure Hydrated Chromium Oxides « Umbers «+ Siennas «+ Lampblack 
Anhydrous Calcium Sulfate « BSarytes « Calclum Carbonates 


Send today for detailed Technical Reports which 
give you complete description of the chemical 
and physical properties of each product listed 
above. Address Department 75, C. K. Williams 


& Co., 640 N. 13th Street, Easton, Pennsylvania. COLORS & PIGMENTS 








C. K. WILLIAMS & CO, « E. ST. LOUIS, ILL. * EASTON, PA. « EMERYVILLE, CAL. 

















SHARP 
CLEAN 
MULTI- 
COLOR 


MARKS 
in one 
FAST 
“"no-mess" 
operation 
--- without 
inks or 
screens 


These irregular shapes and sizes of parts and products ranging 
from rayon ribbon to molded thermosetts are all attractively 
marked by the CACROLEAF process. 


©ACROLEAF Machines range from small bench 
models to large automatics —to suit your produc- 
5 tion need. ACROMARK makes the foil and dies too. 


Send samples of parts or products for 
sample markings and ask for No. 54-HS 
catalog with full data and illustrations. 


5-15 Morrell St., Elizabeth 4, N. J. 
"The Original Marking Specialists” 
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Corp. is a subsidiary of the Sun 
Chemical Corp. 


George R. Vila elected pres. and 
chief operating officer of U. S. Rub- 
ber Co., succeeding John W. Mc- 
Govern, who retired after 40 years 
of service in the 
company. Mr. Vila 
comes to his new 
post after three 
years as group ex- 
ecutive vice-presi- 
dent responsible for 
: operations of the 

G. R. Vila Naugatuck Chemi- 
cal, textile, international, and plan- 
tation divs., as well as the subsidi- 
aries Dominion Rubber Co. Ltd. 
(Canada) and Latex Fiber Industries 
Inc. He was formerly a v-p and gen. 
mgr. of the company’s Naugatuck 
Chemical Div. 


John H. Jackson Jr. appointed na- 
tional sales mgr. of Malco Plastics 
Inc., Baltimore, Md. producer of 
plastic credit cards and related 
printed and laminated products. 


Clinton J. Starke appointed plastics 
engineer in the decorative laminate 
group of Food Machinery & Chemi- 
cal Corp.’s Applications Tech. Serv- 
ice Lab., Baltimore, Md. 


David Markowitz, formerly with 
Koppers Co., Butadiene Div., ap- 
pointed asst. mgr., Polymer Div., 
Foster Grant Co., Leominster, Mass. 


General Aniline & Film Corp. has 
organized three new divisions 
headed by the following gen. mgrs.: 
Dr. C. C. Schulze, Antara Chemicals 
Div.; Joseph W. Conlon, General 
Dyestuff Div.; Robert J. O’Brien, 
Collway Pigments Div. The newly 
organized divisions, with headquar- 
ters located in New York, N. Y., 
formerly comprised the Dyestuff & 
Chemical Div. 


H. A. Captein appointed sr. sales 
rep., San Francisco, Calif. office, for 
The Goodyear Tire & Rubber Co., 
Chemical Div.’s line of synthetic 
rubbers and vinyl resins. 


Dr. W. J. Belanger named dir., resin 
development, of Jones-Dabney Co., 
div. of Devoe & Raynolds Co. Inc., 
Louisville, Ky. He is succeeded by 
W. F. McWhorter as mgr., plastics 
tech. service lab. Devoe & Raynolds 
Co., producer of plastics and resins, 
paints, and industrial finishes, is a 
subsidiary of Merritt-Chapman & 
Scott Corp. 


Francis R. DiFranco appointed mgr., 
Hydro-Chemie Div., Conapac Corp., 
New York, N. Y. He will represent 
Hydro-Chemie Ltd., Zurich, Switz- 
erland mfr. of thermoforming ma- 
chinery.—End 
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Sta-Waem ELECTRICALLY HEATED 
LOW PRESSURE TANKS 


Capacities to 1,000 GALLONS 


FOR QUICK, EFFICIENT 
PRESSURE OR VACUUM 
IMPREGNATING, CON- 
VEYING, OR SPRAYING 
SUCH COMPOUNDS AS 
PLASTICS, PITCH, WAXES, 
PARAFFIN, RESINS, AD- 
HESIVES, POLYETHY- 
LENES, ETC. 


Sta-Warm engineers 
and builds a complete 
line of standard or spe- 
cial electrically heated 
vacuum tanks, melters, 
dispensers, mixing tanks 
and pots to meet your 
production line require- 
ments. 


100 MAPV-100 GALLON —- MOTOR WANT A CATALOG? 
AGITATED —- LOW PRESSURE TANK WRITE TODAY. 





“If You Can Wrap 

a String Around 

It, Sta-Warm Can 

Heat It for You.” E Cc o. 
858 N. CHESTNUT ST., RAVENNA, OHIO 

Subsidiary of ABRASIVE & METAL PRODUCTS Co 





Read any good 
literature lately? 


There's a particularly striking page in 
every issue of MODERN PLASTICS 
that refers to a wide variety of pam- 
phlets, brochures and other manufac- 
turers’ literature—all carefully described 
and yours without any charge, 


All you have to do is circle the numbers 
of the items you want, fill in the reply 
card and mail. You'll get the new litera- 
ture you want . . . pronto. 


A Service of 


IODERN PLASTI . 


A Breskin Publication 
575 Madison Avenue + New York 22, N.Y. 
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The white glove is worn 
by every worker who 
handles CD melamine 
foils. Immaculate, al- 
most hospital-like con- 
ditions guard the qual- 
ity of CD products... 
guarantee production of 
profitable melamine 
dinnerware. When you 
specify melamine foils 
by Commercial pe 





CLASSIFIED ADVERTISEMENTS 





EMPLOYMENT 


BUSINESS OPPORTUNITIES 


USED OR RESALE EQUIPMENT 





Machinery and Equipment 
For Sale 


FOR SALE—3 PLASTIC INJECTION 
Molding Machines, $10,000.00; 9 oz. HPM 
Model 250 H9, Ser. No. 45-517; 9 oz. HPM 
Model 250 H9, Ser. No. 49-9; 24 oz. 1945 
Watson Stillman, Model Y3296. Call or 
write: National Products Company, BEn- 
ton 1-7811, 6100 Wilson Ave., Kansas 
City, Missouri 





FOR SALE—1 ~ Model SF- 70 Sealomatic, 
neumatically operated press with Model 
5000-30 KW generator. id size 24” x 60” 
x 24” deep-operating pressure 10,000 Ibs., 
complete with air, safety and electrical 
controls. (1) Brown Machine Company 
Model 222 Thermoforming machine, bed 
size 32” x 66” x 18” deep with top and 
bottom moving platens. Complete with 
heaters, cooling fans, air and electrical 
controls. Both machines new, in original 
crates. sold as unit or separate. Reply 
Box 6764, Modern Plastics. 


FOR SALE—Baker-Perkins | size #15- 
UUMM, 100 gal. jktd. dispersion mixer, 
100 HP, compression cover, motorized 
tilt. 1800 go 316 SS jktd. & agit. reac- 
tor. #3T mikro ulverizers. Stokes 


2R tabiet press. Buflovak vacuum shelf 
. oa Corp., 1429 N 


dryers. Perry 
6th St., Phila 22 
FOR. SAL E—2 - GIRDLER | ‘STAINLESS 
STEEL 4” x 48” Single Barrel Votators 
equipped with —s unit and Sierbath 
high pressure pump. New condition. One 
3” x 12” Votator with Pleyel unit & 
Moyno Pump wr ar leve ning and 
splitting machine. 64” bed, with 
polyurethane guide ber, “Jouble input 
compression roll, dual motorized blade 
sharpener, and abrasive table top, used 
very little. Reply Box 6770, odern 
Plastics 

FOR SALE—2 DUNNING & BOSCHERT 
300-ton compression molding presses; 1 
Stokes model R-4 preform press; 3 Ball 
& Jewell granulators, 15, 10, 742 HP; 2 
self-contained compression moldin 
resses, 75 and 150 tons; 1 Cumberlan 
” stair step dicer, stainless steel. Chemi- 
cal & Process Machinery Corp., 52 9th 
Street, Brooklyn 15, N. Y $-7200. 


MOST MODERN PACKAGING AND 
PROCESSING MACHINERY Available at 
Great Savings. Baker Perkins, W & P 
and Day Double Arm Steam Jacketed 
Heavy Duty Mixers—25, 50, 75, 100, 150 
and 200 gal. capacities. Day, Robinson 50 
to 10,000 Ibs. Dry Powder Mixers, Jack- 
eted and Unjacketed. Also wood and 
Enamel. H Porter 650-gal. Steam 
Jacketed Double Spiral Mixers. Day Im- 
— 75-gal. Double Arm Mixer, Sigma, 
ispersion Blades. Mikro Pulverizers, 
Model Bantam, 1SH, 2TH, 3TH and 4TH. 
Fitzpatrick Models D, K-7 and K-8 Stain- 
less Steel Comminuters. Stokes Models 
R, RB-2 and Eureka Tablet Machines 
Colton 2RP, 3RP, 3B, 544 T Tablet Ma- 
chines. Stainless Steel Jacketed Mixing 
Kettles 100 and 150 gal. capacities. Robin- 
son Stainless Steel Double Arm Mixer 
for dry and viscous materials. Package 
Machinery, ze Scandia, Wrap King, 
Campbell, 1 Wrappers. Cartoning 
Machines—Ceco, Pneumatic Scale, Jones. 
Filling Machines—all and sizes 
UNION STANDARD EQUIPMENT COM- 
ta | Y, 318 Lafayette Street, NEW YORK 
. N.Y. Phone CAnal 6-5333. 

FOR SALE—TOLEDO FLOOR ” SCALE 
Never used—Still in original crates. 38” x 
46” Platform, 20” Dial, 2 Beams, gross 
capacity 2800 ibs. Model 22151 cost 
$1658.71. Will sell for 25% off list. The 
a Corporation, 37-31 30th Street, 
‘si00. City 1, New York, STillwell 





FOR ‘SALE—(1)—REIFENHAUSER 63” 
Chill Roll Unit. (1)—63” Die for above 
unit. (1)—60" Beck Slitter. The above 
equipment is unused, and still crated. It 
has never been used. Ready for immedi- 
ate shipment. Priced to sell. Reply Box 
6753, Modern Plastics. 
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SUBSTANTIAL SAVINGS ON GOOD 
EQUIPMENT—(6) Stokes Self Contained 
Molding Presses 150 ton with 3 HP. Hydr. 
Pump system. (2) HPM Self Cont. 25 
ton; 18” Stroke, 40” Daylt. (1) HPM Self 
Cont. 7 ton Press: 12” Stroke S.B. 450 
ton Press with 36” x 36” Platens. F.B. 
Unused 2 Roll Mills; 14” x 30” Uni- 
Drives. 2 Roll Mills, 12” x 24” and 22” 
x 60”. 3 Roll Calender, 22” x 58” with 
accessories. Baker-Perkins Dbl. Sigma 
Arm, Jktd. Mixers to 306 gal. Day 150 e te 
Jktd. MOGUL Mixer, Vac. Cover, 
Brand New FALCON Dbl. Ribbon” Mis 
ers; all sizes Extruders: NRM 119”, Royle 
2”, Hyd. Strainer 15”. Stokes *Preform 
Presses (3) #280, (1) #252 Colton 2542 
T Single Punch Tablet Press, Ball & 
Jewell Rotary Cutters (2) #2, (1) No. 1 
Sprout Waldron Rotary Cutter 15 H.-P. 
Inquire about the FMC Rental- per 
Plan. FIRST MACHINERY CO ST. 
8-4672, 209-289 Tenth St., Bklyn. srt 'N.Y., 
Cable “Effemcy”’. 
FOR SALE INJECTION MOLDING MA- 
CHINES—24 oz. Watson Stillman, fitted 
with 100 oz. PrePlasticizer. Complete 
with all controls. Also available 1 
DeMattia and 8 oz. Reed Prentice Dual 
Link Type. TRANSFER MOLDING 
PRESSES—300-Ton Stokes with Bristol 
Timers and Dual — ing Systems. Two 
available. 100-Ton 80-Ton sizes also 
available. MULTI- OPENING PRESSES— 
600-Ton Adamson with Eight 42” x 42” 
steam heated platens. Presses from 24” x 
24” up to 30” x with four to ten open- 
ings each. We carry a complete line of 
scrap grinders, extruders, mills, calen- 
ders, preheaters, tablet presses, Banbury 
Mixers and other equipment for the 
lastic trade. Liquidations our ~~ y & 
hat do you have for sale? We will 
nance your purchases. Johnson Machin- 
ery Company, 90 Elizabeth Avenue, Eliza- 
beth, New ersey, ELizabeth 5-2300 





FOR SALE—WATSON-STILLMAN ~ 240 
ton, ten 24” x 56” Platens. W. & W. 200 
ton 24” x 42”. Stokes Standard 50, 100, 
and 150 ton Semi-Automatics. Baldwin 
150 ton, 30” x 20” self contained. D & B 
150 ton, 25” x 25”. French Oil 120 ton 
self-contained. 120 ton Upstroke, 29” x 
21”, 10” stroke. 50 ton Birdsboro 24” x 20”. 
Stokes 15 ton automatic. Hydraulic 
pumps and accumulators. MPM 31” wire 
covering Extruder. New 34” Plastic Ex- 
truder. Other sizes up to 6”. Seco 6” x 12” 
and 8” x 16”, 2—Roll Mills and Calenders 
and other sizes up to Spreader 
Heads with XP motors. Despatch electric 
heated ovens and other types. New 34 oz. 
Bench Model Injection Molding Ma- 
chines. Van Dorn 1 and 2 oz. Other sizes 
up to 100 oz. Baker-Perkins and Day 
Jacketed Mixers. Taylor-Stiles Pelletizer, 
7‘ HP. Plastic Grinders. Stokes = aay 
R Machines. Send for listin ~ 

Your Surplus Machinery. STEIN EQUIP. 
MENT COMPANY, 107 8th Street, Brook- 
lyn 15, New York. 


JAPANESE BLOWING MACHINE, made 
by Kato. Machine has never been run. 
Price $2,000.00 ere is, as is. Subject 
to prior sale or withdrawal of sale. Ad- 
dress: Great American Plastics Company, 
650 Water Street, Fitchburg, assa- 
chusetts. 








PLASTIC BLOW MOLDING MACHINES 

—New imported at sensational low prices. 

Large machine with 3 inch extruder de- 

livered N.Y. duty paid $3800.00 others 

from $2000.00 to $5500.00. Sole U.S. dis- 

re Kroll Nt 7 Ta Co., 133 Greene 
, N.Y.C. Or 4-1414 


FOR SALE—BANBURY MIDGET mixer; 
1-Farrell Birmingham 8” x 16” Chrome 
Plated 2-Roll Mill; 1-Baker-Perkins 10 
al. 304 SS Sigma Blade Mixer; 1-Baker- 
erkins 100 gal. eet ne ratte Mixer; 1- 
Baker-Perkins size 16 TRM 150 gal. dou- 
ble arm Vacuum Mixer; 1 Ball 
& Jewell Rotary Cutter; 

verizers, SS Bantam, #1 SH. 

Model DD2, DS3, D3, and B2 
Preform Presses, partial listing; we pur- 
chase your a Brill Equi pment so: 
35-65 Jabe Newark 5, 

MArket 3-7420. 





FOR SALE—Two Reed Prentice injec- 
tion molding machines, model 10D-12 oz. 
(1954) complete with instruments, con- 
trols, etc. for immediate removal. Both 
machines are in excellent condition and 
riced reasonably. Call, write or phone 
fo or appointment to see in operation be- 
fore removal. Ask for John Krach. Rog- 
ers Plastic Corporation, West Warren, 
Mass. HEmlock 6-7744. 


DUPLEX SLITTER— Brand new — 57” 
wide, suitable for slitting rolls %” or 
wider, any non-elastomeric plastic .001- 
040—finished diameter 10”. Alternate 
rolls rewind on opposing shafts eliminat- 
ing _ interlocking. Price $1350. Reply 
Box 6777, Modern lastics. 


FOR SALE—6 Inch Extruders electrically 
heated, 24-Inch All-Steel Granulator, 6- 
Inch Rubber Strainers, 18-inch Cumber- 
land Granulator. Dual-Head Blow-Mold 
Machine. All in Perfect Condition. Rego. 
Inc., 830 Monroe St., Hoboken, N. 
OL 6-2020. 


FOR SALE—3300-TON TWENTY-DAY- 
LIGHT Board Press, steam heated plat- 
ens 12’6” x 4’6”, with mechanical loaders 
and unloaders; self-contained pumping 
unit; excellent equi —w = recon- 
ditioned. Reed Brothers pogmoess) 
Limited, Repland Works, W wich In- 
dustrial Estate, London S.E. 18., Cables 
REPLANT London. 














Machinery Wanted 





WANTED—Used late model 31%” plastic 
extruder. Will pay top price for mme- 
diate delivery. Can use late 242” model 
also. Give hp, L-D ratio and mfgr’s name 
and serial number. Reply Box 6768, Mod- 
ern Plastics. 


WANTED—Late model HPM 20 ounce or 
32 ounce preplasticizer must be model 
P80 or later. American Molded Products 
Co., 2727 W. Chicago Avenue, Chicago 22, 
Illinois. 


LABORATORY AND PLASTIC testing 
equipment wanted. Extruder 1”-1!2 
20-1 L/D ratio, Impact tester, Impact 
notch cutter, Shore D hardness tester, 
Heat distortion tester, Melt index tester, 
Tyler Ro-tap sieve shaker, constant tem- 
perature water bath, analytical belance 
& weights and etc. Reply Box 6763, Mod 
ern Plastics. 











Materials Wanted 





PLASTIC SCRAP WANTED—Styrene, 
polyethylene, butyrate, acetate, vinyl, 
nylon, etc. Lumps, reground, virgin lots, 
oft grade, molded parts etc. We also have 
large inventories of virgin and reproc- 
essed materials to offer at realistic prices. 
Universal Plastics Corporation, 15 Third 
Street, Passaic, N.J. PRescott 3-0370. 


PLASTIC SCRAP WANTED: Sell us your 
year end surplus inventories of plastic 
scrap or surplus molding powders of: 
Acetate, Acrylic, Styrene, Butyrate, 
Polyethylene, etc. in any form. rite, 
wire « oe collect: Philip Shuman & 
Sons, Howard St., Buffalo 6, New 
York. tele. TL 3-3111. 


WANTED—Polyethylene, styrene, poly- 
propylene scrap in any ‘4 — sur- 
pee lots. Top prices paid. Ch . Inc., 

Clifford St., PNewark, N.J. MA. 3-755. 


GET THE TOP MONEY FOR PLASTIC 
SCRAP-——Now paying, top rices for all 
thermoplastic scrap an : polystyrene 
cellulose, = vinyl, — 
butyrate, lic nylon. All types and 
forms inelu ng rejects and obsolete 
molding powders. Fast action wherever 
ou are located. WRITE, WIRE, TODAY! 
ply Box 6675, Modern Plastics. 
(Continued on page 248) 
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Special hydraulic 
presses 
for the plastics industry 


for any pressure and temperature 


with automatic loader and unloader 


Largest Manufacturer Specialising in Steam Heated Presses 


G. Siempelkamp & Co. - Maschinenfabrik ° Krefeld Western Germany 
Cable address: Siempelkampco Teleprinter: 085 3811 





(Continued from page 246) 





Materials For Sale 





FOR SALE—Several tons No. 516-L 
Absorbent Paper (Hurlbut Paper Com- 
pany); sheet size—1994 x 2214. Box No 
6772, Modern Plastics 


FOR SALE—Polypropylene, natural, 
black and other colors. E/C shiny black 
pellets. Acrylic, clear regr. Ist grade 
various formulations 3800 =ibs virg 
standard transp. red Acrylic. Reply Box 
6766, Modern Plastics 


SURPLUS POWDERS—STYRENE—43,500 
Ibs. Hi. Imp. Util. Black; 52,200 Ibs 
Med. Imp. Util. Black; 37,400 lbs. Gen 
Purp. Util. Black; 49,700 Ibs. Gen. Purp 
Hi. Luster Black. Polyethylene—96,000 
lbs. M.I. 2, Low Den., Black. Butyrate— 
21,000 libs. Black. Acetate—29, Ibs 
Black. Very attractively priced depending 
on quantity ordered Reply Box 6771, 
Modern Plastics 


FOR SALE—SCRAP GLASS FIBERS— 
Large quantity of scrap glass fibers for 
sale in mat form. Variety of widths, 
weights and binders. If interested, con- 
tact Box 6765, Modern Plastics 





Molds For Sale 





MOLDS (INJECTION) FOR SALE—All 
in excellent condition, ready for molding 
housewares, containers and covers. Some 
are brand new (duplicate), some are dis- 
continued items fill fit 8 and 12 oz 
machines. Priced to move. Rogers Plastic 
Corporation, West Warren, Mass., HEm- 
lock 6-7744 


SALES MANAGER to head aggressive, 
blow molded plastic container organiza- 
tion aiming for high quality, low price, 
volume trade, for detergent, cosmetic 
and similar industries. Well financed and 
have latest, high speed equipment. Salary 
plus participation offered. Plant located 
in New York City area. Reply Box 6767, 
Modern Plastics. 


SALES MANAGER—Dynamic man to 
establish and manage sales program for 
a custom injection molding plant. Must 
be experienced. Send resume and salary 
requirements. DuBois Plastic Products, 
Inc., 170 Florida St., Buffalo 8, N.Y. 


SALES ENGINEER EXTRUSION MA- 
CHINERY—Our expansion program pro- 
vides an opportunity for an experienced 
man in our sales organization preferably 
with some knowledge of plastic extrusion. 
All applications held in confidence. 
Please write giving experience, educa- 
tion & salary requirements to, 
Coddington, Sales Manager, Waldron- 
Hartig Division of Midland Ross Corp., 
P. O. Box 531, Westfield, New Jersey. 





WIRE & CABLE PLANT MANAGER— 
We want a man with plastic extrusion 
experience to run a large New Jersey 
insulation plant. Work includes schedul- 
ing. foreman supervision, production 
evaluation, general problems of plastic 
extrusion and copper wire drawing. This 
is a growth opportunity for alert, ag- 
gressive imaginative man. Write stating 
experience and salary requirements 
Reply Box 6751, Modern Plastics. 








ADHESIVES ENGINEER—Chemist or 
CE. Experienced. To head up re- 
search, development and production 
of adhesives for ceramics, flooring, 
structural and specialty items. Salary 
open. Established growing company 
in Western Pennsylvania. Reply in 
confidence to Box No. 6754, Modern 
Plastics. 











Help Wanted 





ESSO RESEARCH & ENGINEERING is 
intensifying its activities in applications 
research and new petrochemicals devel- 
opment. A number of excellent research 
staff positions have been created in our 
Chemicals Research Division for Chem- 
ists and Chemical Engineers of all degree 
levels and with 2-6 years experience 
THERMOSETTING RESINS: Compound- 
ing, formulation, and fabrication research 
on new thermosetting resins for such 
applications as glass and paper rein- 
forced laminates, encapsulation and 
molding compounds. Work with new 
Buton resins in both laboratory applica- 
tions and field contact with market de- 
velopment personnel. THERMOPLAS- 
TICS: Product and applications research 
on new thermoplastics, including poly- 
olefins. Experience desirable in evalua- 
tion of new materials and techniques, 
operation of plastics processing equip- 
ment, compounding and testing of prod- 
ucts for such fields as film, extrusion 
coating, pipe, wire coating, blow mold- 
ing, flame spraying, and monofilament. 
Association with ESSO offers excellent 
opportunities for personal advancement, 
professional growth, publication of pa- 
pers, and participation in technical so- 
ciety activities. Sasweed replies in com- 
plete confidence to Mr. C. D. Gardei, 
Professional Employment—Dept. V. ESSO 
RESEARCH & ENGINEERING CO., P.O 
Box 175, Linden, N. J. 


EXPERIENCED CHEMIST OR CHEMI- 
CAL ENGINEER to fill a challenging new 
position in market development for ure- 
thane elastomer materials. Mobay is fast- 
growing associate company of Monsanto 
with four major plant expansions in past 
five years. Small company flexibility 
with big company advantages. Pittsburgh 
location. Excellent opportunities for ad- 
vancement. Send resume in confidence 
to Director of Personnel Relations, 
Mobay Chemical Company, Penn Lincoln 
Parkway West, Pittsburgh 5, Pa. 
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ESTABLISHED MANUFACTURER in 
South East Massachusetts seeks services 
of young, vigorous manager to take com- 
plete charge of division manufacturing 
resin-compression-molded products. Prac- 
tical experience required. Must have 
leadership drive, organizational ability, 
and the ability to handle labor. Send all 
details in confidence to President, Box 
6761, Modern Plastics. 





MANAGER for Custom Profile Extrusion 
Division. Requires knowledge of profile 
die design, extrusion techniques and abil- 
ity to deal with and advise customers, 
as technical service is required. Salary 
and Bonus commensurate with experi- 
ence and ability. Reply to: Mr. J. Van 
Dyke, President, Western Textile Prod- 
ucts Co., 2131 Hickory St., St. Louis, Mo. 





WANTED—Production Manager for me- 
dium sized, well established plastic ex- 


trusion plant; salary potential in middle 
five figures. Successful applicant must 
have thorough knowledge of machines, 
materials, + age age costs and estimates, 
and the ability to secure and maintain 
production. Liberal vacation plan and 
fringe benefits offered. Please submit 
complete resume covering availability, 
age, education, experience and photo to 
Box 6757, Modern Plastics. 


MOLD DESIGNERS—Mattel’s continued 
expansion has created a position for an 
experienced injection mold designer. This 
position requires a young man capable 
of designing molds for all types of toys 
and conducting liaison wit vendors. 
Previous —vereaee in the toy industry 
preferred. MATTEL, a pogpemsre, grow- 
ing company, offers challenging assign- 
ments, excellent fringe benefits and a 
starting salary commensurate with back- 
ground. Send resume and available sam- 
ple prints to: MATTEL, Inc., 5150 Rose- 
crans Ave., Hawthorne, California. 
(Southwest Los Angeles Area) 





EXPANDING FAST MOVING midwest 
molding company needs top notch engi- 
neer with injection molding background. 
Also need man heavy in injection mold- 
ing procedures to handle night shift. Both 
these jobs are a real opportunity with 
possibilities of rapid advancement. Loca- 
tion Central Indiana. Reply Box 6752, 
Modern Plastics. 


WANTED — MANUFACTURER REPRE- 
SENTATIVES—New aggressive custom 
molder with latest high speed equipment 
and tooling facilities seeks top caliber 
representation. Particularly interested in 
developing new industrial plastics appli- 
cations and volume proprietary lines. 
Protected terr. Give complete resume, 
terr. covered and references. Reply Box 
6742, Modern Plastics. 








POLYESTER RESIN DEVELOP- 
MENT—BS, MS or PhD for work in a 
new program of research, develop- 
ment, application and market devel- 
opment of unsaturated polyester 
resins. This is a new program of an 
established and active company now 
making other lines of thermoplastic 
resins. Location is in central research 
division in Western Pennsylvania. 
Send complete resume and present 
salary to Box 6745, Modern Plastics. 











FIELD APPLICATION ENGINEER BS. 
raduate, preferably Chemical Engineer. 
Position involves bench work and cus- 
tomer contact in the applications devel- 
opment of resin uses in the construction 
field. This includes both highway and 
industrial applications. Knowledge of 
construction materials an asset. Must be 
a practical man. Full salary during train- 
ing. Open position is in the large new 
epoxy resin technical service laboratory 
operated for Ciba Products Corp. by the 
Toms River Chemical Corporation, Toms 
River, New Jersey. 


WANTED—PLASTICS ENGINEER for 
engineering position with national com- 
pany, plant in Pennsylvania. De in 
Chemical or Mechanical Engineering re- 
quired. Experience in pipe extrusion, 
quality control functions, and plant en- 
ineering desirable. Liberal company 
Benefits. Send complete resume and sal- 
ary requirements to Box 6747, Modern 
Plastics. 








INDUSTRIAL SALES ENGINEER Na- 
tionally known Eastern manufacturer 
of converting and web handling ma- 
chinery has immediate opening in 
Chicago Branch Office for aggressive 
sales engineer between ages of 24-45. 
Should have a proven record of suc- 
cessful technical equipment in sales 
in paper, rubber or plastics field, pref- 
erably with M.E. or E.E. background. 
Submit resume giving full details on 
background, experience, education. 
Salary and commission open for man 
with ability and experience to take 
over as District Sales Manager. Reply 
Box 6740, Modern Plastics. 











NEW ENGLAND FIRM interested in ob- 
taining services of a man familiar with 
laminating of foam to fabrics. Excellent 
opportunity for right man. Reply Box 
6179. Modern Plastics. 





NATIONAL ORGANIZATION seeks en- 
gineer to evaluate and render advice on 
alternative materials and manufacturing 
processes involved in design of modern 
sporting firearms. Some experience or 
interest in firearms desirable but not nec- 
essary. Should have thorough training 
in the properties of all important engi- 
neering materials and preferably some 
experience with attendant manufacturin 
problems. Small but well establish 
company with considerable growth rec- 
ord. Located in area with particularly 
fine climate and living conditions. Send 
resume and recent photograph. Box 6739, 
Modern Plastics. 


(Continued on page 250) 
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YOU NEVER MADE 
$0 MUCH BEFORE 


Now, a superior way to increase 
the production and profits from 
compression or transfer molding presses 








Thermal! Preheaters are used by most compression and transfer molders, 
The reasons are simple! Thermall Preheaters (available in either 
standard or automatic models) not only represent a lower initial 
investment but also give superior performance. And superior 


performance means increasing your production while decreasing 
your production costs. 





Because of its superior design, a Thermall Preheater will heat loose 
powder or preforms uniformly, quickly and economically and will give 
you day in and day out performance, around the clock, with the 
absolute minimum of maintenance. 








With a Thermal! you will get a reduction in rejects, be able to mold 
larger parts and increase production as much as 200% 
YOU CAN RENT! | (such results have been reported from actual jobs). 

If you find that renting fits | Don’t let another day go by without investigating 

in better with your opera- | this proven way to increase your production and profits, 


tion —rent one or more . 
Thernetl Pechenters. contact us now — put a Thermal! Preheater in 


your plant on trial — see for yourself. 
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W. T. LaROSE 
& ASSOC., INC. 
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NEW YORK 
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PLASTICS ENGINEER—To take techni- 
cal responsibility for existing injection 
molding department and toolroom and to 
set up a compression molding operation, 
also participate in new product devel- 
opment. We offer salary commensurate 
with experience and excellent growth 
prospects with a Northern N. J. Mfg. of 
electromechanical products. Reply Box 
6774, Modern Plastics 


WANTED — MANUFACTURER REPRE- 
SENTATIVES— Well established mid-west 
custom molding plant doing transfer, 
compression, and injection work seeks 
top calibre representation. Would like to 
expand in the Michigan, Ohio and Indi- 
ana area; also the Kansas, Missouri area 
Protected territory on a straight commis- 
sion basis. Give complete resume, terri- 
tory covered and references. Reply Box 
6781, Modern Plastics 


PULP MOLDING—Compan 
structural pulp molding — 
ings in D. Excellent cts. Sal- 
aries open. CHEM. ENG quivalent 
experience) in field of '- . Resins- 
Bitumastic and other binders. ENGI- 
NEER (equivalent experience) with 
pulps, its properties, characteristics, and 
processing. Also TECHNICIANS. Send 
one page resume. Lessheim, Hillenbrand 
Industries, Batesville, Indiana 


entering 
has open- 





Situations Wanted 





WESTERN REPRESENTATIVE WANTS 
Additional top oa Se for west coast 
or 10 western states. Present accounts are 
tooling. From commercial to missile 
ee Trades are: lastic molders, 
r omp., and blow le casters, Alu- 
minum and zine. Tool and die shops 
Precision pattern and model shops work- 
ing with brass and lucite; castable 
epoxies, rubber and plasters. Reply Box 
6749, Modern Plastics 


ATTENTION PLASTICS MANUFAC- 
TURERS—It takes initiative, imagination 
and infectious enthusiasm to enlist top 
caliber college graduates. It takes more 
of the same to hold them and even more 
to inspire them to be productive. Let 
me show you why I qualify. Reply Box 
6748, Modern Plastics 


MANUFACTURERS REPRESENTATIVE 
—Specializing in custom + products 
since 1953 to O.E.M., Military & Utility 
companies in Middle South area, desires 
one or two additional plastic related ac- 
counts with reputation of high quality 
and competitive prices. Reply to Box 36, 
Roanoke, Virginia. 


ENGINEER-MANAGER — Broad _ experi- 
ence with administrative and operational 
background. 20 years experience covers 
compression and injection molding—sheet 
extrusion and vacuum forming—rein- 
forced plastics and filament winding. Ex- 
perienced in engineering and sales of 
automotive, O.E.M., Aircraft and missile 
parts. Presently engaged in development 
of missile components. Seeks position 
utilizing capabilities. Reply Box 6755, 
Modern Plastics 


YOUNG AMERICAN EXECUTIVE—Gen- 
eral Manager of successful high produc- 
tion polyethylene film and pipe extrusion 
plant in Central America desires U. S 
employment. Trained and experienced in 
plant installation, production and man- 
agement. Complete resume on request 
Reply Box 6756, Modern Plastics. 





PLASTIC SALES ENGINEER BSME, Reg 


Prof. Eng. 12 years plastic experience in- 
cludes thermoplastic and thermosetting 
a and equipment design. Some 
‘oam, fiberglass, vacuum forming, extru- 
sion, blow and rotational molding experi- 
ence. Seek position with equipment or 
material manufacturer. Reply Box 6762, 
Modern Plastics. 
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PLANT MANAGER—10 years experience 
compression, injection, transfer, tools 
design, sales finishing. Licensed _ pilot. 
Complete resume on request. P. O. Box 
6743, Modern Plastics. 


PLASTIC CO-OP MOLDING MANAGER 
—Looking for three volume buyers of 
plastic molded items, who are interested 
in starting their own molding plant. I am 
heavy in engineering and production ex- 
perience, low in capital. know that a 
co-op molding plant will aid all con- 
cerned. Experience in toys, housewares, 
ipe fittings and industrial moldings 
Peestion northern Ohio and Indiana. 
mey Box 6760, Modern Plastics. 





SALES "MANAGER AND ENGINEER— 
12 years experience working with and 
managing sales for extruded and molded 
products. Now managing sales for all 
types of plastic pipe, fittings, and custom 
work. Desire position as plant manager 
or sales manager with a progressive 
company. Can re-locate anytime. Reply 
Box 6759, Modern Plastics. 


PLASTIC VAL VES AND PIPE FITTINGS 
—Interested in obtaining position with 
metal pipe fitting mfg. who is piguning 
expansion to a plastic line. Capable 
handling from idea to finished product. 
12 years plastic experience. BSME, Reg. 
Prof. Eng. Reply Box 6758, Modern 
Plastics. 


CHALLENGE WANTED— Re istered En- 
gineer, age 33, 11 years varied experience 
in injection molding/vacuum forming 
and heavy construction. Available Febru- 
ary. Have sold services, products, acted 
as purchasing agent, field engineer, chief 
estimator, expediter, mold designer, plant 
manager and corporate treasurer. Reply 
Box 6778, Modern Plastics. 


PACKAGING ‘SALES is my field. Super- 
visory and Management experience. Five 
years with polyethylene converter, four 
years vacuum process pom ng. Experi- 
enced in field application, development, 
production line, public relations. B.S. de- 
gree in Economics. 41, married, with four 
incentives. Denver and Rocky Mountain 
area preferred. Reply Box 6775, Modern 
Plastics. 





Business Opportunities 





HAND COMPRESSION plastic molding 
wanted. Short runs a specialty—located 
Long Island. Box No. 6773, Modern Plas- 
tics. 





PRESS TIME AVAILABLE—Large Mid- 
west Firm has opening on 40 oz. machine 
for long time contract at $9.00 per hour 
Reply Box 6741, Modern Plastics. 





EXPORT DISTRIBUTION—Long estab- 

lished and experienced U.S. plastic or- 

ganization desires representing reliable 

manufacturers with a view to exporting 

their goods on a sole-selling basis. Please 

wens in confidence to Box 6769, Modern 
astics. 


ENGLAND — PLASTIC/PAPER Coating 
a foil/ [Tian 'pepes ee company 
seeks to contact American organisation 
interested in havin their specialty 
products manufactu and marketed in 
G.B. and Europe. We are a vigorous, fast- 
growing concern established since 1942 
with modern 2 ee and an aggressive and 
successful es organisation. Leonard 
Stace Limited, Gloucester Road, Chelten- 
ham, Glos. 





PRESS TIME OPEN—We can mold your 
Fiberglas product for you using preform 
or mat technique. Press capacity up to 
150 tons—36x48 bed. Contact J. B. Quinn, 
Brunswick Corporation, School uip- 
ment Division, 2605 East Kilgore Road, 
Kalamazoo, Michigan. 





WANTED TO BUY—Interested in pur- 
chasing all or part of injection mold- 
making shop, in New England Area. Re- 
ply Box 6744, Modern Plastics. 


CANADA—EXTRUSION SALES—Engi- 
neering sales organization selli custom 
engineered items to Canadian industry, 
with offices in Toronto and Montreal, 
wishes to contact reputable U.S. custom 
extrusion house interested in the Cana- 
dian market. Both offices staffed b 
graduate mechanical engineers wit 
M.1.T. degrees in Business Administra- 
tion. Box No. 6746, Modern Plastics. 


MODERN—complete, plastic Gusnating 
plant. Well established, excellent ac- 
counts. Producing year round at near 
- acity. Present capacity sold out for 

1-62 model year. Work primarily auto- 
alien. Room and opportunity for ex- 
ansion limited only by desire to expand. 
deally located. Profits excellent and con- 
sistent. Minimum cash required $165,000. 
Would take stock in rated company, if 
necessary, on balance. Principals only 
please. Reply Box 6750, Modern Plastics. 











Miscellaneous 





VACUUM METALIZING OPEN TIME 
AVAILABLE—Equipment includes 48” 
Bell, Ovens, and facilities for spray and 
Flo-Coat Painting, Mask and Fixture 
Fabrication, Printing, a. Packag- 
ing, and Warehousing. Close liaison with 
Automotive Industry. Experienced in 
Prototypes, Delrin, Implex, Cyclac, Sty- 
renes, etc. Sparling Plastic Industries 
Inc., 1730 Howard St., Detroit 16, Mich. 





WANTED — Partnership 
molder, preferably one making consumer 
goods. Offer extremely fertile imagina- 
tion for practical applications, new ideas 
that can be executed, previous sales ex- 

rience. Company should be located in 

orthern New Jersey area. Reply Box 
6780, Modern Plastics. 


with small 





CONTRACT WORK WANTED—Plastics 
compression molder desires contract 
work. Good 5 yA + can use 
our facilities. odern Plant. 
Located vicinity New York City. Write 
Box 6782, Modern Plastics. 





Closing date 


Per inch (or fraction) $30.00; each 3 


Situations Wanted Ads 


address Classified Advertising Department 





RATES FOR CLASSIFIED ADVERTISING 


All classified advertisements payable in advance of publicatien 


10th of preceding month 


inches or fraction {in border) $15.00 extra 


For purpose of establishing rate, figure approximately 50-55 words per inch. For further information 
Modern Plastics, 
Modern Plastics reserves the right to accept, reject or censor classified copy. 


e.g., January 10th for February issue 


1/3 of above rates 


575 Madison Avenue, N. Y. 22, N. Y. 
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Everywhere chemists are ex- 
ploring the way molecules are 
put together...putting atoms 
together in exact, predeter- 
mined relationships with 
each other .. . producing spa- 
tially-ordered molecules .. . 
making useful products from 
these polymeric materials 


with designed-in properties for specific applications. 


Leader in this conquest of inner space is Montecatini, 
who developed the first stereospecific polymer, MOPLEN® 
polypropylene. The forerunner of a revolutionary class 
of plastic materials discovered by Giulio Natta of the 


Montecatini Tsademark 


from 


MONTECATINI 


milestone in the conquest 


Of wer Space 


Polytechnic Institute of Mi- 
lan, MOPLEN® is being widely 
used in Europe and in the 
United States. 


Montecatini continues to ex- 
plore this new world of struc- 
tural chemistry ... is devel- 
oping new polymerization 
catalysts and producing new 


polymers with exciting potential as plastics, textile 
fibers and elastomers in the products of tomorrow. 


Wherever you are in the world, you can put these discov- 
eries to work for you. Look to Montecatini for MOPLEN® 
... and for new advances in the conquest of inner space. 


FEEMONTECATINI 


SOC. GEN., MILANO, ITALY 


U. S. and Canada Representative: CHEMORE CORPORATION e Two Broadway, New York 4, N.Y. @ BO 9-5080 
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What is “DYNA-MELT’’? 


DYNA-MELT is a MEIKI trademark for injection 
unit which assures perfect melting of plastic materials 
by adopting a screw of two different functions — 
melting and injecting — with a hydraulically balanced 
thrust bearing. 


Check these 
DYNA-MELT features: 


* Injection under pre-set pressure, lower than for 
conventional injection units 


* Less clamping force needed for moldings of 
same projected area 


* Less internal stress inherent 
to low-pressure injection 


* Less injection 


— PCS Type wae 
INJECTION MACHINE 


~ DYNAAELT,, 


melting 


The screw rotates 
continuously, so plasticiz- 
ing and reserving are done 
during injection stroke 
and pressure 


holding time. 


* Perfect 
mixing and 
conditioning of 
material — no risk 
of decomposition 
* Increased plasticizing 
capacity 
* Less vaporization or air 
bubbles 
* Perfect dry-coloring 
* Improved quality of moldings 
* Heat economy 


technically- 


difficult 
moldings 


* Materials diffi- 

cult of molding (e.g. 

unplasticized PVC) in- 
jected with ease 


* Continuous running of screw, 

even during injection or holding 

time, assures perfect melting and decreases 
cycle time 


* Hydraulic piston incorporated to screw shaft 
solves thrust difficulties 


All these DYNA-MELT features are the result of continued technical 
research and are protected by various patents. 


MEIKI CO., LTD. 


HYDRAULIC DEPT. 
1, 2-chome, Shioiri-cho, Mizuho-ku, 
Nagoya, Japan 
Cable: MEIKILTD NAGOYA 
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Complete automatic mold and cylinder temperature control 


... wth SARCOTROL 


With Sarcotrol Automatic Temperature 
Control a dial setting gives you quality 
control, and helps to free your production 
from the problems of sticking, shrinkage 
and crazing. 

Sarcotrol helps you step up output, and 
cut down rejects. New, higher cooling capac- 
ity makes the Sarcotrol suitable for calen- 
der rolls and large molds. 

Write today for full Sarcotrol informa- 
tion and get the latest details on Sarcotrol 
Heating and Cooling Unit, plus new 
specifications. 











SARCOTROL GIVES YOU 
8 MAJOR ADVANTAGES 


. Single knob adjustment of simple, selective 


control 


nd 
4s 


en 


a 
m 
Fr 
i] 


PP ap eect Pages mc gy . Automatic 3-stage temperature control system 
. Recirculating, pressurized water system 
. Heat exchanger cooling adjustable to load 
. Higher temperatures — by controlling pres- 


sures 
S A R¢ O New economy of electricity and water 
635 Madison Ave., New York 22, N. Y. - Sensitive system reaction — fast response 


COMPANY, INC, Aut tic int xe of correct tempera- 
ture to protect product quality 





9742 


TEMPERATURE CONTROLS . STEAM TRAPS . STRAINERS . HEATING SPECIALTIES 
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Fully hydraulic, completely automatic 
(with prepack), 12 dry cycles per minute, 
low pressure closing ... these and the 
many other features of the De Mattia 
12/16 oz. Model M-1 add up to proven 
production increases of up to 20 per cent. 
Write for complete details, specifications. 


PLASTICIZING CAPACITY 150 tbs. /hr 





MAXIMUM DAYLIGHT 32" 





CLAMPING PRESSURE 400 tons 





MAXIMUM MOLD SIZE 20” x 30” horiz, 
16” x 32” vert 





DE MATTIA MACHINE & TOOL oe. Main Office and Plant: CLIFTON, N. J. 
INERY | B \UFA CO., INC., 20 South Broadway, YONKERS, N.Y, 


102 Greve Street, WORCESTER, MASS., TES MACHINE CO., INC., 50 Church Street, NEW YORK 7 
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EDITORIAL 


All plastics shows 
are international! 


With the National Plastics Exposition coming up in New York 
next June, to be followed by the British Plastics Exposition, it 
might be well for exhibitors to plan their modus operandi so as 
to achieve the best results from their expenditures in terms of 
international attention and understanding. 

Mopern Ptastics reports in this issue on the macroPlastic 
Exhibit held in Holland in October. Not reported in that script 
are some mistakes made by exhibitors, generally, which may 
be avoided in the aforementioned 1961 shows. 

1. All handout descriptive literature should be available in 
the languages of all the countries with which the exhibitor is 
doing or intends to do business. 

2. A list of distributors or commission representatives for 
the various countries concerned should be available, possibly 
in the form of an easel card. 

3. Booths or stands should not be staffed exclusively by 
junior salesmen not well acquainted with the machinery or the 
materials exhibited and not authorized to make decisions. At 
least a salting of senior executives should always be present. 

4. Where a company has deep interests in markets in certain 
foreign countries, it might be well to have on hand at certain 
hours multi-lingual translators. These should be briefed well 
enough technically to be of service. Such people are quite 
available in both New York and London. 

5. Special attention should be paid by exhibitors to the in- 
terested foreign and domestic industrial reporters and editors. 
Releases, like the brochures, should be available in the lan- 
guages of the countries with which the exhibitor is concerned 
and should be accompanied by glossy photographs, preferably 
8 by 10 in. but certainly not smaller than 5 by 7 in., properly 
captioned. In the case of press information on new equipment, 
the photographs should not just show the exterior of the ma- 
chine and its accompanying control panels. Rather, releases 
should contain housing-off close-ups of the mechanical opera- 
tion of the entrails of the machine plus, if at all possible, cut- 
away isometric drawings. 

6. In the case of plastics materials, new and important ap- 
plications should be stressed, of course. But in support there 
should be definitive material available on engineering and de- 
sign factors and on the most efficient processing methods for 
those plastics. Again, such information should be available in 
some usable form on a multi-lingual basis. 
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Best way to solve your 1961 MALEIC problems: 


Call Pittsburgh Chemical now! 


Right now is the time to make sure you have dependable 
supplies of uniform-purity maleic anhydride in 1961. 
And the best way to do that is to call Pittsburgh Chemical 
today. 

To keep pace with the constantly growing demand for 
Pittsburgh maleic anhydride, our new twenty million 
pounds/year maleic plant will go into production early 
in 1961. This modern, fully-integrated plant will permit 
complete quality control—from coal to finished maleic. 

The advantages to you? 

(1) A uniform, virtually dust-free product that will 
help you maintain maximum ease-of-handling and effi- 
cient, trouble-free processing. 

(2) Assurance of reliable, on-schedule deliveries from 
a basic source. 

3) Available in cost-saving mixed carload lots with 


Pittsburgh fumaric acid and/or phthalic anhydride. 

(4) Backed by alert, responsive technical service, in 
your plant when necessary. 

Pittsburgh Chemical does not make resins . . . only 
the high-purity intermediates used to produce them. So 
for reliable supplies of maleic anhydride, next week or 
next year, call your nearest Pittsburgh Chemical regional 
sales office today. 


INDUSTRIAL CHEMICALS DIVISION 


> PITTSBURGH 
(C) CHEMICAL CO. 


GRANT BUILDING PITTSBURGH 19, PA. 
A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


2445 


Regional Sales Offices: Pittsburgh *« New York «+ Nashville * Chicago +« Houston + Los Angeles + San Francisco 





AT 103,000 FEET 


GENERAL ELECTRIC 
offers you more than 
3 YEARS EXPERIENCE | _ La 
with over 300 — 
COMMERCIAL APPLICATIONS 


for LEXAN® 
POLYCARBONATE RESIN 


7 
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Pages 143-146 tell how 
to solve design problems 
with LEXAN thermoplastics, 
now available from 


2 General Electric plants 


To satisfy the growing demand for G-E 
LEXAN polycarbonate resin, General 
Electric has opened a new multimillion 
pound production plant in Mount Vernon, 
Indiana. Now, two plants serve you. You 
get all the polycarbonate resin you need. 

LEXAN polycarbonate resin stands up 
under conditions that would distort older 
thermoplastics. Its tremendous impact 
strength, heat resistance and dimensional 
stability head a list of exceptional proper- 
ties. In many cases this plastic can replace 
metals and reduce material and produc- 
tion costs. 

Pioneer in polycarbonates, General 
Electric offers you technical data and field 
experience you can rely on. Make use of 
this experience through G-E Technical 
Service. Send for technical literature on 
LEXAN resin—the most complete litera- 
ture on polycarbonates available! 

There’s more about LEXAN resin on 
pages 143-146 of this issue. Turn to these 
pages now to see what molders, designers 
and manufacturers are doing with this 
remarkable thermoplastic! 

DEEP IN THE EARTH 
; T rm , re 


Progress /s Our Most Important Product 
GENERAL QB ELECTRIC 


CHEMICAL MATERIALS DEPARTMENT 
PITTSFIELD, MASS. 

















